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EXECUTIVE SUMMARY 

Beginning in the fall of 2001, Landau Associates conducted the third phase of a remedial 

investigation (RI) for Time Oil Co. (Time Oil) at its Northwest Terminal (Terminal) in Portland, Oregon. 

This third phase of the RI (referred to as the Phase III RI) followed Phases I and II of the RI and was 

conducted to complete the assessment of the nature and extent of contamination in soil and groundwater 

at the Terminal. The earlier phases addressed soil and groundwater within an area of the Terminal where 

a pentachlorophenol (PCP) mixing operation was formerly located and where waste oil was formerly 

stored (Phase II), and where a stockpile containing soil excavated from the former PCP mixing area was 

temporarily placed (Phase I). Investigations for the third phase focused on areas where petroleum 

products were stored and handled. This report comprehensively describes the nature and extent of soil 

and groundwater contamination throughout the Terminal, as defined by all three phases of the RI. Each 

RI phase has been conducted in accordance with the State of Oregon's Hazardous Substance Remedial 

Action Rules (OAR 340-122), with oversight by the Oregon Department of Environmental Quality 

(DEQ), under the provisions of the voluntary cleanup program (VCP) agreement between Time Oil and 

DEQ dated September 5, 1996. The information obtained in this Phase III RI will be used with 

information obtained during Phase II of the RI in a human health and ecological risk assessment and a 

subsequent feasibility study of potential remedial actions. 

FACILITY DESCRIPTION 

The Time Oil Terminal is a former bulk petroleum storage and transfer facility currently owned 

and operated by Time Oil Co. Time Oil ceased operations at the Terminal on October 31,2001. From 

1943 to 2001, the Terminal was operated by Time Oil as the Northwest Terminal petroleum products 

facility. Since operations began, the Terminal was used for the receipt, storage, and distribution of 

petroleum and petroleum-related products. Historically, Time Oil leased tank space to Crosby & Overton 

for storage of waste oils, and the Koppers Company leased tanks and property at the Terminal for the 

formulation of PCP-containing wood treatment products. Within the Terminal, the specific areas of focus 

for the Phase III RI include: 

• Northwest Terminal tank farm areas where various petroleum products were stored and 
handled. Bulk product Terminal areas are located in the western and southern portions of the 
facility adjacent to the Willamette River. The tank farm areas include 21 aboveground 
storage tanks (ASTs) in the Main Terminal Tank Farm area and 10 ASTs in the Bell Terminal 
Tank Farm area. The storage tanks range from 3,000 to 80,000 barrels in size. Currently, all 
tanks are empty except for tank 16804 in the Main Terminal Tank Farm area, which 
temporarily stores water from the groundwater interim action wells RW-2 and HRW-l and 
water collected from the groundwater intercept system in the east-west trending storm drain 
at SDM-l prior to treatment by the onsite wastewater system. At the Bell Terminal Tank 
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Farm area, a strip of land approximately 80 ft wide along the entire western property 
boundary and outside of the tank farm wall was apparently used by owners/operators of the 
adjacent property to the west for approximately 25 years, ending in 2000, based on historical 
aerial photographs. 

• Butane and aviation gasoline storage areas located to the southeast of the Terminal office. 
These areas include two ASTs formerly used for storage of aviation gasoline and one AST 
formerly used for butane storage. Currently, all tanks are empty. 

• Former petroleum transfer and receipt facilities include above- and below-ground piping; 
product receipt facilities via rail, truck, and vessel; and product distribution facilities via truck 
and rail (loading racks), and via marine vessels (a 380-ft dock in the Willamette River). A 
former rack for loading trucks is located just west of the Terminal office. A former loading 
rack for rail transfer and receipt is located at the terminus of the rail spur to the east of the 
Terminal office. A former loading rack for the Bell Terminal Tank Farm area is located at 
the eastern side of the Bell Terminal Tank Farm area. Historically in these areas, product was 
transferred from the railcar, truck, or vessel to the above-ground tanks through pipelines 
located near each of the receipt/distribution locations. None of the equipment in these areas 
is currently in use. 

• Wastewater treatment system located in the northern portion of the facility where 
groundwater recovered from the two groundwater interim action recovery wells, the 
groundwater intercept system in the storm drain, and investigation-derived groundwater from 
purging of monitoring wells during quarterly sampling events is treated before discharge to 
the City of Portland's sanitary sewer. 

• Entrance, former office, warehouses, and equipment maintenance area located in the 
northern portion of the facility. 

• Undeveloped area of the Terminal located in the eastern portion of the Terminal. This area 
is a currently and historically undeveloped area. Only the western portion of this area was 
included in the Phase III RI. The remaining portion of this area (referred to as the East 
Property) was studied outside of the RI and has been granted a conditional No-Further-Action 
(NFA) determination by DEQ. 

Other features located within the Terminal that were not the focus of the Phase III RI, but have 

been included in earlier phases of the RI, include: 

• Former PCP mixing area where specialty wood treating products containing PCP in various 
formulations (typically with petroleum-based carriers) were blended and stored for offsite 
shipment. The former PCP mixing area is located in the approximate center of the Terminal, 
and includes the former PCP warehouse and the area south of the warehouse (formerly 
occupied by various mixing and storage tanks, which were removed by 1982). During a soil 
removal action in fall 2002, 6,400 yd3 of PCP-impacted soil were excavated from these areas 
for offsite incineration and disposal. The Phase II RI report describing this area was 
submitted to DEQ on February 9, 2001. The soil removal actions completion report was 
submitted to DEQ on November 10,2003. 

• Former Crosby & Overton tank area located directly south of the former PCP mixing area 
where waste oils were previously stored in two ASTs. The tanks have since been removed 
from this area. During a soil removal action in fall 2002 (in conjunction with the former PCP 
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mlXlng area), 819 tons of polychlorinated biphenyl (PCB) and carcinogenic polycyclic 
aromatic hydrocarbon (cPAH)-impacted soil was excavated from this area for offsite thermal 
treatment and disposal. The Phase II RI report describing this area was submitted to DEQ on 
February 9, 2001. The soil removal actions completion report was submitted to DEQ on 
November 10,2003. 

• Former soil stockpile area where approximately 3,600 yd3 of soil that was excavated from 
the former PCP mixing area in 1989 or was transferred from the East Property during interim 
removal actions in 1996-1997 was temporarily located. The stockpile was located southwest 
of the former PCP mixing area and north of an inactive soil treatment area. The former 
stockpile was removed for incineration and disposal offsite during Phase 1111 soil removal 
actions conducted in fall 2002. The Phase I RI report describing the former soil stockpile 
area was submitted to DEQ on April 25, 1997. The soil removal actions completion report, 
including removal of the soil stockpile, was submitted to DEQ on November 10, 2003. 

SCOPE OF THE PHASE III RI 

The purpose of the Phase III RI was to characterize the nature and extent of contamination and 

complete the conceptual site model for the Terminal and to obtain information adequate for assessing 

risks to human health and the environment. For this purpose, the scope of the Phase III RI included: 

collecting soil and groundwater samples for chemical analysis within those areas (referred to as the Phase 

III study area) of the Terminal not previously investigated during Phase I and Phase II of the RI or during 

East Property investigations; collecting soil samples to better define the hydrogeologic units for the 

Terminal; and groundwater monitoring to determine groundwater flow within each hydrogeologic unit 

throughout the Terminal area. This included collecting more than 250 soil samples and groundwater 

samples from a maximum of 82 wells for chemical analyses on a quarterly basis; monitoring groundwater 

levels at the 82 monitoring well locations; and logging subsurface soil conditions at more than 160 soil 

boring locations. 

PHASE III RI ACTIVITIES 

The Phase III RI was conducted in three stages: a preliminary evaluation, an interim subsurface 

investigation, and a final soil and groundwater investigation: 

• A preliminary evaluation was conducted in the fall of 2001 to evaluate the general 
distribution of hazardous substances in groundwater and soil within the Phase III study area 
and to collect geologic, hydrogeologic, and chemical data in advance of a full-scale Phase III 
RI to focus future sampling efforts. This evaluation included collecting composite soil 
samples within 27 grids and 17 biased areas using direct-push methods. Also, during the 
implementation of the preliminary investigation, Schnitzer Investment Corporation 
(Schnitzer) collected soil and groundwater samples at nine direct-push borings located on the 
Time Oil property just west of the Bell Terminal Tank Farm area. During the sampling, 
Landau Associates collected split soil and groundwater samples at each boring for Time Oil. 
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• An interim subsurface investigation was conducted in July 2002 to better understand the 
subsurface geology and hydrogeology prior to selecting Phase III RI permanent monitoring 
well locations. The investigation included: 1) collecting lithological information at 27 
locations within the Phase III study area using the cone penetrometer technique (CPT), 2) 
collecting soil samples at 10 locations in the Bell Terminal Tank Farm area using direct-push 
sampling techniques, and collecting groundwater samples at these locations from temporary 
well points, and 3) collecting five discrete soil samples in certain areas where soil composite 
samples were collected during the preliminary evaluation and additional information was 
needed. 

• Final stage soil and groundwater investigations were conducted within the Phase III study 
area from August through October 2003. For these investigations, soil samples were 
collected from 27 soil borings and 15 hand-dug holes. Twelve monitoring wells (four 
shallow and eight deep) were installed in the Main Terminal Tank Farm area and 10 
monitoring wells (seven shallow and three deep) were installed in the Bell Terminal Tank 
Farm area. 

• A supplemental investigation was conducted within the Phase III study area from October 
through November 2004. Twelve additional monitoring wells were installed: one upper zone 
and two lower zone wells within the Main Terminal Tank Farm area, four lower zone wells 
on the shoreline of the Willamette River, four upper zone wells within the Bell Terminal 
Tank Farm area, and one lower zone well to replace the well that was damaged during 
implementation of the in situ chemical oxidation technique for remediation of shallow soil 
and groundwater associated with the former PCP mixing area. 

PHASE III RI RESUL TS 

The results of the Phase III RI investigations were used to determine the locality of facility, the 

nature and extent of contamination at the Terminal, and the fate and transport processes of these 

contaminants, as described below. 

Locality of Facility 

Locality of the facility is defined by DEQ rule as "any point where a human or an ecological 

receptor contacts, or is reasonably likely to come into contact with, facility-related hazardous 

substances." OAR 340-122-115(34). Based on the soil and groundwater data collected to date, the 

locality of the facility for the Terminal has been defined to include all of the Phase II and Phase III 

study areas and the shoreline of the Willamette River west of the Main Terminal Tank Farm area 

extending to the locations of the shoreline wells. Based on the shoreline groundwater data collected 

in November 2004, February 2005, and June 2005, facility-related groundwater contaminants are 

currently reaching the river at concentrations below applicable screening level values. These data 

indicate that, even though there is a physical groundwater transport pathway from the upland areas of 

the terminal to the river, there is not a complete exposure pathway via groundwater at the Time Oil 
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facility to the Willamette River. Therefore, groundwater discharge to the Willamette River is not a 

current or future beneficial use of the groundwater and the Willamette River is not within the locality 

of the Time Oil facility. Groundwater concentrations in the shoreline wells will be confirmed through 

a full year of groundwater monitoring. Also, Time Oil is planning to conduct a source control 

evaluation to determine whether there is a potential for constituents currently observed in wells within 

the Main Tank Farm Area to migrate to the river. Historical discharges to the river, including 

discharges via the storm drain will be addressed during the RI/FS for the Portland Harbor Superfund 

Project. Low level detections of PCP have been observed intermittently within the lower zone at the 

southern property boundary of the Terminal. The current groundwater interim action has effectively 

reversed downgradient groundwater flow near this area; however, because the predominant 

groundwater flow direction from this area is to the west/southwest toward the river (Bridgewater 

Group 1998,2001) and there is potential for migration of these concentrations to the river outside the 

influence of the interim action, a small portion of the Former Premier Edible Oils (PEO) property 

south of the property boundary near the river is included in the locality of facility. Other properties 

downgradient of the Terminal include the former PEO property located west of the Bell Terminal 

Tank Farm area. The property west of the Bell Terminal Tank Farm area has not been included in the 

locality of the facility because, although contaminants have been detected in soil and groundwater 

along the western property boundary, the data indicate that there appears to be a separate source for 

contamination in this area and also in the area on the former PEO property where product has been 

observed in well MW-4 on a consistent basis between 2001 and 2003 (the most recent data available). 

No product has been observed in soil or groundwater within the Bell Terminal Tank Farm area. Even 

though it is likely that the plume originating from the central portion of the Bell Terminal 

commingles with the plume originating near the western property boundary, and that both of these 

plumes commingle with other contamination originating on the former PEO property where 

significant petroleum releases are known to have occurred, such as in the area where the former diesel 

above-ground storage tanks (ASTs) were located near well MW-4, it is unlikely that the elevated 

concentrations observed near the western property boundary or on the former PEO property originate 

from the Bell Terminal. This conclusion is based on the significant increase in both soil and 

groundwater concentrations for petroleum constituents across the western property boundary and on 

the former PEO property. Therefore, the locality of facility boundary was extended to the western 

property boundary. Data from the adjacent property is not sufficient to identify the point at which 

any plume moving from the Bell Terminal terminates within plumes originating at the PEO property 

in order to define the locality of the facility in this area with certainty. 
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Data collected during the fourth quarter 2004 event from the new wells located at the north 

property boundary of the Main Terminal Tank Farm area, indicate that low levels of contaminants were 

detected in groundwater in this area. During June 2005 and November 2005, Time Oil attempted to 

sample two existing wells on the Port of Portland property located within 300 ft of the Terminal's north 

property boundary. Both wells were dry. Sampling of these wells will be attempted again during the wet 

season, in February 2006. If sampling of these wells is again unsuccessful, a recommendation will be 

provided to DEQ on a methodology for definition of the locality of facility in this area. Until sample 

results are collected and evaluated from this area, the locality of facility boundary in this area is 

approximate, but assumed to extend to the north property boundary. 

Nature and Extent of Contamination: Soil 

The nature and extent of contamination in soil for the Terminal was evaluated by operational 

areas: the Main Terminal and Bell Terminal Tank Farm areas, the loading rack/entrance area of the Main 

Terminal, the eastern portion of the Phase III study area, the asphalt-paved road area, and the Phase II 

study area. These areas are shown on Figure 1-2. Preliminary screening levels, based on various 

published federal and state criteria and site-specific background concentrations, were used to compare to 

the observed soil concentrations. The Phase III RI data evaluation indicated the following: 

• Petroleum hydrocarbons and constituents commonly associated with petroleum products [i.e., 
PAHs and volatile organic compounds (VOCs)] were detected in soil in the unsaturated zone 
within the Main Terminal and Bell Terminal Tank Farm areas. The highest concentrations 
and the most exceedances of preliminary soil screening levels were detected at the capillary 
fringe within each tank farm area. 

• The presence of non-aqueous phase liquid (NAPL) was observed in soil during drilling at 
well LW-27S located in the central portion of the Main Terminal Tank Farm area at a depth 
of 22.5 ft below ground surface (BGS). Slight to heavy sheens were observed on subsurface 
soil samples collected at several locations within the Main Terminal Tank Farm area and the 
Bell Terminal Tank Farm area. These sheens were observed in soil at depths ranging 
between 3.5 to 34 ft BGS in the Main Terminal Tank Farm area and at depths ranging from 
12.5 to 19.5 ft BGS in the Bell Terminal Tank Farm area. 

• Along the western portion of the Main Terminal Tank Farm area, diesel-range and motor oil­
range petroleum hydrocarbons were detected in the upper 1.5 ft of soil at concentrations up to 
438 mg/kg and 308 mg/kg, respectively. Within the capillary fringe, diesel-range and 
gasoline-range petroleum hydrocarbons were detected in the soil at two locations: LW-24D 
and LW-35D located near the top of the river bank. The maximum gasoline-range and 
diesel-range petroleum hydrocarbons (12.7 mg/kg and 44.3 mg/kg, respectively) at this depth 
occurred at LW-35D located in the northwest comer of the Main Terminal. Concentrations 
of P AHs exceeding the preliminary screening levels were also reported for soil collected from 
the capillary fringe depth interval at three locations along the western boundary of the Main 
Terminal Tank Farm area, including locations LW-24D, LW-25D, and LW-35D. 
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• In the Bell Terminal Tank Farm area, total petroleum hydrocarbon-contaminated soil was 
found within two areas: along the western property boundary where, based on historical 
aerial photographs, owners/operators of the adjacent property used the property until 
approximately 2000, and in the central portion of the tank farm. The highest concentrations 
of contaminants in soil occur along the western property boundary. Diesel-range and 
gasoline-range petroleum hydrocarbons were found at the capillary fringe in this area at 
concentrations of 15,100 mg/kg and 8,750 mg/kg, respectively. Within the central portion of 
the Bell Terminal Tank Farm area, gasoline- and diesel-range petroleum hydrocarbon 
concentrations present in soil appear to have originated from different sources than those 
along the western property boundary because of the decreases in concentrations between the 
two areas. The TPH concentrations within the central portion of the tank farm are likely a 
result of minor, incidental releases related to operations within the Bell Terminal Tank Farm 
area. The source of TPH concentrations outside the operational area of the Bell Terminal 
Tank Farm near the western property boundary is unknown. 

• In the loading rack/entrance area of the Main Terminal Tank Farm area, zinc and gasoline­
range petroleum hydrocarbons are detected at concentrations exceeding preliminary screening 
levels. Elevated concentrations of gasoline-range petroleum hydrocarbons are associated 
with a composite sample collected at the capillary fringe in an area (biased area B3) where 
trucks were formerly loaded. 

• P AHs and metals were detected in the soil in the eastern portion of the Phase III study area. 
Concentrations exceeding preliminary screening levels are most frequently found at the 0 to 
0.5-ft depth interval. These concentrations appear to be associated with historic road oiling 
for dust suppression in this area. Diesel-range petroleum hydrocarbons were also detected in 
the surface soil, but not at concentrations exceeding the preliminary screening level. 

• Within the asphalt-paved road area, TPH, PAHs, and metals were detected in the surface soil. 
At depths greater than 0.5 ft BGS, only metals were found in soil in this area. Contaminants 
found in the surface soil likely result from the presence of these constituents in the roadbase 
material of the asphalt road. 

• Within the Phase II study area, PCP concentrations ranging from nondetect to 180 mg/kg 
potentially remain in soil at depths at and greater than about 13 ft BGS. This soil was not 
excavated during the removal action performed in the former PCP mixing area due to 
limitations in excavating soil below the water table and the plan to use in situ chemical 
oxidation (IS CO) to remediate soil and groundwater at this depth. Residual levels of PCP 
will be determined following completion of the full scale ISCO injection events. Other 
constituents associated with the PCP-formulating operations (diesel-range, motor oil-range, 
and gasoline-range TPH, PAHs, VOCs, and metals) are present in the surface soil and at 
depths at or deeper than the capillary fringe. Concentrations of several of the constituents 
exceed preliminary screening levels. 

Nature and Extent of Contamination: Groundwater 

The nature and extent of contamination in groundwater was evaluated by the same operational 

areas. Preliminary screening levels, based on various published federal and state criteria, were used for 

comparison to the observed groundwater concentrations. A summary of the Phase III groundwater results 

follows: 
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Main Terminal Tank Farm Area 

• Diesel-range and gasoline-range petroleum hydrocarbons are present throughout the 
upper zone groundwater in the Main Terminal Tank Farm area at concentrations ranging 
from nondetect to 24 mglL for the October 2003 event and ranging from nondetect to 
6.5 mg/L for the November 2004 sampling event. Constituents typically associated with 
diesel-range and gasoline-range petroleum hydrocarbons (i.e., PAHs and VOCs) are also 
present in the upper zone groundwater in the Main Terminal Tank Farm area, but these 
plumes are not as widespread as the TPH plumes. Metals were detected in the upper 
zone groundwater throughout the Main Terminal Tank Farm area at concentrations 
typically less than site-specific background concentrations. 

• The gasoline-range petroleum hydrocarbon and VOC plumes present in upper zone 
groundwater in the Main Terminal Tank Farm area extend into the western portion of the 
loading rack/entrance area. 

• Light non-aqueous phase liquid (LNAPL) has been previously documented in the upper 
zone groundwater in the Main Terminal Tank Farm area at monitoring wells N, P, Q, 
LW-21S, LW-27S and direct-push point GW8-1. The thickness of LNAPL present at 
these locations varies over time and between locations. The thicknesses range from 0.01 
to 1.2 ft. 

• Diesel-range and gasoline-range petroleum hydrocarbons, PAHs, VOCs, and metals are 
present at concentrations exceeding preliminary screening levels in the lower zone 
groundwater along the western portion of the Main Terminal Tank Farm area where the 
confining unit is discontinuous or not present and the upper and lower groundwater zones 
converge; however, concentrations are typically significantly less than those detected in 
the upper zone groundwater in these areas. Within the western portion of the Main 
Terminal Tank Farm area, where the confining unit is present, fewer occurrences of 
contaminants in the lower zone groundwater are observed. 

• Concentrations of diesel- and gasoline-range TPH, benzene, and ethylbenzene in the 
samples from the upper and lower zone wells within the Main Terminal Tank Farm area 
generally decreased or did not change significantly over time. 

• Concentrations of diesel-range TPH concentrations in the lower zone within the Main 
Terminal Tank Farm area tend to be significantly greater than gasoline-range TPH 
concentrations at the same locations over time, but less overall than the upper zone 
concentrations for these constituents. TPH concentrations in groundwater from lower 
zone wells located beyond the extent of the confining unit in the Main Terminal Tank 
Farm area tend to be greater than from wells farther to the east where the confining unit is 
present. This is likely the result of upper zone groundwater with higher TPH 
concentrations mixing with lower zone groundwater downgradient of the confining unit 
boundary. Gasoline-range concentrations for the lower zone wells in the Main Terminal 
Tank Farm area showed similar overall trends to the diesel-range concentrations. 

Bell Terminal Tank Farm Area 

• Groundwater data collected within the Bell Terminal Tank Farm area and on the former 
PEO property suggest the presence of three commingled petroleum hydrocarbon plumes 
within this area: 1) one originating in the central portion of the Bell Terminal Tank Farm 
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area near the east-west trending pipeline, 2) one originating along the western property 
boundary outside the walls of the tank farm, and 3) one originating on the eastern portion 
of the former PEO property where significant petroleum releases are known to have 
occurred, such as in the area where the former diesel ASTs were located. Even though it 
is likely that the plume originating from the central portion of the Bell Terminal 
commingles with the plume originating near the western property boundary, and that both 
of these plumes commingle with other contamination originating on the former PEO 
property in the area where the former diesel ASTs were located, it is unlikely that the 
elevated concentrations observed near the western property boundary or on the former 
PEO property originate from the Bell Terminal tank farm operations. This conclusion is 
based on the significant increase in both soil and groundwater concentrations for 
petroleum constituents across the western property boundary and on the former PEO 
property. Also, product has consistently been observed with thicknesses up to about 6 ft 
in wells on the eastern portion of the former PEO property (well MW-4) between 2001 
and 2003, but no product has ever been observed within the Bell Terminal Tank Farm 
area. This contaminant distribution supports the presence of different sources than in the 
Bell Terminal Tank Farm area. 

• The maximum concentration of petroleum hydrocarbons in upper zone groundwater in 
the Bell Terminal Tank Farm area (796 mg/L for diesel-range hydrocarbons) was found 
near the western property boundary based on a direct-push sample collected in 2001. 
Constituents associated with diesel-range and gasoline-range petroleum hydrocarbons 
(i.e., PAHs and VOCs) are also present in the upper zone groundwater in the Bell 
Terminal Tank Farm area; however, the areas of impacted groundwater for these 
constituents appear to be smaller than the areas of groundwater impacted by petroleum 
hydrocarbons. Petroleum hydrocarbon concentrations increase across the western 
property boundary and on the former PEO property to maximum concentrations of 6.8 
mg/L for diesel-range hydrocarbons and 38.7 mg/L for gasoline-range hydrocarbons at 
direct push location B-60. 

• No LNAPL was observed on upper zone groundwater in the Bell Terminal Tank Farm 
area. LNAPL has consistently been observed between 2001 and 2003 (only data 
available) in well MW -4 located on the former PEO property near the locations of the 
former diesel ASTs. 

• Except for diesel-range petroleum hydrocarbons and metals, contaminants are not present 
in the lower zone groundwater in the Bell Terminal Tank Farm area. A low level 
concentration of diesel-range petroleum hydrocarbons (0.35 mg/L) was observed at well 
LW-32D. Metals (chromium, copper, nickel, and zinc) were observed at three lower 
zone monitoring well locations at concentrations ranging from 0.004 to 0.01 mg/L. 

• Lower zone groundwater concentrations in the Bell Terminal Tank Farm area for diesel­
and gasoline-range TPH, benzene, and ethylbenzene are much less than the upper zone 
concentrations. Diesel- and gasoline-range TPH concentrations are much less in upper 
zone groundwater in the Bell Terminal Tank Farm area than in the Main Terminal Tank 
Farm area. 

• Concentrations of petroleum constituents in the lower zone increase significantly to the 
east of the extent of the confining unit boundary on the former PEO property. Based on 
the most recent data available (1996 and 1998 for TPH, and January 2003 for BTEX), 
elevated diesel-range hydrocarbon concentrations were observed with a maximum 
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concentration of 35 mg/L at direct-push location G. Gasoline-range hydrocarbon and 
ethylbenzene concentrations exceeding the preliminary screening levels were also 
observed in this area with maximum concentrations of 44.5 mg/L at direct push location 
B-9 and 1,500 mg/L at well MW-5, respectively. 

Eastern Portion of Phase III Study Area 

• Although petroleum hydrocarbons were not analyzed for in the upper zone groundwater 
in the eastern portion of the Phase III study area, no VOCs or PAHs were detected in the 
upper zone groundwater. 

Phase II Study Area 

• The only significant plume of contamination in the upper zone groundwater in the Phase 
II study area is PCP. Based on the fourth quarter 2003 groundwater data, PCP 
concentrations in this plume range from 0.61 Ilg/L to 2,100 Ilg/L and extend 
approximately 450 ft downgradient from the PCP mixing area. In November 2004, the 
overall size of the PCP plume had diminished and concentrations within the plume had 
decreased significantly with the previous maximum concentration decreasing to 624 
Ilg/L. These decreases in PCP concentrations appear to result from a large-scale soil 
removal action in 2002 as well as two full-scale ISCO injection events within the PCP 
plume area. Historical PCP concentrations within the upper zone have been as high as 
23,000 Ilg/L at well LW-llS. 

• The Phase III RI results also indicate that separate plumes of diesel-range and gasoline­
range petroleum hydrocarbons and VOCs are observed in the upper zone groundwater 
within and downgradient of the Phase II study area. These concentrations do not appear 
to originate in the tank farm areas and are likely related to the presence of PCP carrier 
oils (e.g., mineral spirits) as light non-aqueous phase liquid (LNAPL) and to the 
partitioning of these constituents into groundwater. 

• Occasional observations of LNAPL have also been recorded for upper zone groundwater 
monitoring wells within the Phase II study area. These wells include OX-IS, OX-2S, 
OX-3S, LW-8S, and LW-llS and piezometer PZ-2. LNAPL thicknesses at these 
locations since the soil removal action have ranged from 0.04 to 0.37 ft. LNAPL 
occurring in this area appears to be related to activities performed in the former PCP 
mixing area and not related to LNAPL observed in the Main Terminal Tank Farm area. 
LNAPL presence is also related to seasonal groundwater fluctuations. 

• PCP is detected in the lower zone groundwater within the Phase II study area, the 
southern portion of the Main Terminal Tank Farm area, and the western portion of the 
asphalt-paved road area at concentrations less than preliminary screening levels. This 
distribution of PCP concentrations in lower zone groundwater in this area reflects 
downgradient movement from a historically high PCP concentration area and the 
influence of recovery well RW-2. Detections of diesel-range petroleum hydrocarbons are 
observed in the lower zone groundwater in these areas at concentrations up to 3.1 mglL. 
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Asphalt-Paved Road Area 

• No contaminants were detected in upper zone groundwater within the asphalt-paved road 
area. 

Loading Rack/Entrance Area 

• No lower zone groundwater monitoring wells exist in the loading rack/entrance area of 
the Main Terminal. 

Shoreline Wells 

• Groundwater results for the Willamette River shoreline wells indicate that, with the 
exception of chromium in wells LW-37D, LW-38D, and LW-39D and copper in well 
LW-37D, no concentrations exceeded the preliminary screening levels during the 
November 2004 event. Data for the first quarter 2005 (provided in its entirety in a 
separate deliverable) indicate that concentrations for all constituents are less than the 
preliminary screening levels in the shoreline wells. These data indicate that facility­
related groundwater contaminants are currently reaching the river at concentrations below 
applicable screening level values. These groundwater concentrations will be confirmed 
through a full year of groundwater monitoring. 

Site-Wide Observations 

• Metals concentrations in the lower zone are typically greater than in the upper zone and 
may be the result of reducing conditions in the lower zone enhanced by the presence of 
petroleum hydrocarbons. 

• Except for a slight sheen and a slight to moderate mineral spirits-like odor during the first 
sampling of well B2 in August 1993, no NAPL or odors have been reported for the lower 
zone groundwater at the Terminal. 

• Fluctuations in groundwater elevations in the upper zone reflect typical seasonal 
variability with seasonal lows during the fall months (October-November) and seasonal 
highs during the winter and early spring months (January-March). 

• Comparison of the diesel- and gasoline-range TPH, benzene, and ethylbenzene 
concentrations with groundwater elevations indicate that groundwater concentrations in 
upper zone wells are likely influenced by seasonal fluctuations in groundwater levels. 
Lower zone groundwater elevations correlate with river stage fluctuations; however, any 
trend in groundwater concentrations in response to fluctuations in groundwater level or 
river stage is not apparent from the available data. 

Contaminant Fate and Transport: Soil 

Contamination of soil throughout the Terminal appears to be a result of the release of hazardous 

substances directly onto the soil during operation of the Terminal. Within the former PCP mixing area, 

releases occurred during PCP formulation activities. Within the former Crosby & Overton area, releases 
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occurred during lease operations and tank closure. In the Main Terminal Tank Farm area, releases 

occurred due to spills and possibly leaking along conveyance pipelines and/or with activities associated 

with bulk fuel storage. In the Bell Terminal Tank Farm area, although no releases have been documented, 

it appears releases may have occurred in the central portion of the Bell Terminal Tank Farm area near the 

east-west trending conveyance pipeline due to incidental spills, along the western property boundary 

outside the walls of the tank farm in an area that appears to have been used by operators of the adjacent 

property for storage, and on the eastern portion of the former PEO property (including the former 

locations of diesel ASTs). Within the eastern portion of the Phase III study area and the asphalt-paved 

road areas, the releases appear to be associated with current and/or historic road material. The elevated 

concentrations of contaminants in soil at the capillary fringe depth interval throughout the tank farm areas 

and in the Phase II area indicate that releases of hazardous substances to the ground surface were 

historical and that the substances released have had sufficient time to migrate downward and spread 

laterally along the capillary fringe. The partitioning of constituents in contaminated soil or LNAPL to 

groundwater has resulted in dissolved phase contamination. Stockpiled soil in the Phase I study area and 

PCP-impacted soil in the Phase II study area at the ground surface to the depth of the water table 

(approximately 13 ft BGS) has been removed and incinerated and disposed offsite. Concentrations of 

contaminants remaining in soil in this area are at levels that were calculated to be protective for migration 

to groundwater that ultimately discharges to surface water. 

Contaminant Fate and Transport: Groundwater 

The presence of the same contaminants found in groundwater as in soil throughout the tank farm 

areas and the former PCP mixing area indicates that contaminants have partitioned from the soil and/or 

NAPL into the groundwater. Petroleum hydrocarbon plumes and PCP plumes found in the upper zone of 

the tank farm areas and the former PCP mixing area, respectively, appear to have migrated in the 

downgradient direction (west or southwest). For PCP, historical and recent concentrations of PCP in 

groundwater were used to evaluate potential contaminant migration pathways between the historical and 

recent monitoring periods. Currently, migration pathways for PCP are being controlled through the 

groundwater interim action (e.g. groundwater recovery) and the ISCO injections in the PCP plume areas. 

Potential historical contaminant migration to the Willamette River is being addressed during the RI/FS for 

the Portland Harbor Superfund Project. Historical groundwater quality data are not available for the tank 

farm areas. 

In the Main Terminal Tank Farm area, the presence of contaminants m the lower zone 

groundwater in the western portion of the tank farm where the confining unit is discontinuous or absent, 

and the lesser presence of these contaminants in the lower zone groundwater in the eastern portion of the 
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tank farm where the confining unit is present, indicates that contaminants in the upper zone groundwater 

are migrating westward (downgradient) and mixing with the lower zone groundwater. The downgradient 

extent of the diesel-range and gasoline-range hydrocarbon plumes originating from the Bell Terminal 

Tank Farm area suggests that lateral movement of the contaminants is slow, which may be due to the low 

horizontal hydraulic gradient in this area, partitioning of these constituents from the dissolved phase onto 

organic matter, or attenuation processes (e.g., biodegradation and/or volatilization). 

Vertical migration of contaminants from the upper zone groundwater to the lower zone 

groundwater seems to occur only in locations where the confining unit is discontinuous and/or absent 

(e.g., the western portion of the Main Terminal Tank Farm area, within and downgradient of the former 

PCP mixing area, and the western portion of the former PEO property to the west of the Bell Terminal 

tank farm area). This suggests that the silt layer over much of the western portion of the Main Terminal 

Tank Farm area and the Bell Terminal Tank Farm area is acting as an impermeable 

geologiclhydrogeologic boundary. Because the confining unit boundary on the former PEO property is 

estimated within the likely source area where the diesel ASTs were located on the eastern portion of the 

PEO property, the elevated groundwater concentrations in this area could reflect groundwater 

contamination resulting from direct releases to soil where the confining unit is not present or 

downgradient flow of contaminated groundwater from the upper zone across the confining unit boundary. 

However, in the latter case, concentrations would typically decrease instead of increase in the 

downgradient direction. 

The storm drain located in the southern half of the Terminal and the backfill associated with the 

storm drain appear to affect groundwater flow and contaminant transport in the upper groundwater zone. 

The presence of the storm drain may partly explain the southerly components of upper zone groundwater 

flow in the Terminal area as groundwater flows toward the zone of higher hydraulic conductivity. The 

storm drain does not appear to fully penetrate the confining unit (where present) and, thus, is not thought 

to provide a vertical pathway for groundwater flow and contaminant transport to deeper aquifers, except 

beyond the extent of the confining unit. Groundwater samples collected from manholes in the storm drain 

and at the storm drain outfall in the river indicate that the storm drain has, in the past, acted as a 

preferential pathway for upper zone groundwater to the river. The groundwater intercept system was 

installed to eliminate the potential for upper zone groundwater to migrate through the storm drain to the 

river. The influence of the storm drain on groundwater quality will continue to be evaluated as part of the 

groundwater interim action. Additionally, implementation of full-scale in situ chemical oxidation (lSCO) 

technique for shallow groundwater and soil in and downgradient of the former PCP mixing area will 

continue as an interim remedial action to address migration of PCP contamination in groundwater from 

this area. The results from the July 2004 and January 2005 ISCO injections indicate that PCP 
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concentrations have been significantly reduced within the Phase II area and the extent of the PCP plume 

in the upper zone has been diminished. 

The most critical potential exposure pathway at the Terminal is migration of contaminants via 

groundwater to surface water. However, as indicated by the analytical results for the groundwater 

samples collected from the Willamette River shoreline wells in November 2004, February 2005, and June 

2005, facility-related groundwater contaminants are not currently reaching the river at concentrations 

above applicable screening level values. During the November 2004 event, only chromium was detected 

in shoreline wells LW-38D and LW-39D at concentrations exceeding the preliminary screening level, and 

only chromium and copper were detected in shoreline well LW-37D at a concentration exceeding the 

preliminary screening level. No constituent was detected at a concentration exceeding the preliminary 

screening levels in the shoreline wells during the February and June 2005 events. Therefore, even though 

there is a physical groundwater transport pathway from the upland areas of the terminal to the river, the 

data indicate that there is not a complete exposure pathway for migration of facility-related contaminants 

via groundwater to potential receptors in the Willamette River at concentrations that exceed applicable 

screening levels. Analytical results from future groundwater samples collected at the shoreline wells will 

be used to monitor the concentrations of groundwater contaminants that discharge to the Willamette 

River. 
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1.0 INTRODUCTION 

This report presents the results of the Phase III remedial investigation (Phase III RI) conducted at 

the Time Oil Northwest Terminal (Terminal) in Portland, Oregon (Figure 1-1). The Phase III RI was 

implemented in accordance with the State of Oregon's Hazardous Substance Remedial Action Rules 

(OAR 340-122), under the oversight of the Oregon Department of Environmental Quality (DEQ) under 

the voluntary cleanup program (VCP) agreement between Time Oil and DEQ, dated September 9, 1996 

(DEQ No. WMCVC-NWR-96-07; DEQ 1996). The Phase III RI was conducted in accordance with the 

Phase III remedial investigation (RI) work plan, dated June 18, 2001 (Phase III RI work plan, Landau 

Associates 200la). 

The data collected for the Phase III RI focuses on the tank farm areas and other areas of the 

Terminal not covered by previous investigations; however, this report provides comprehensive 

documentation of the historical and current nature and extent of contamination at the Terminal using data 

from the Phase II RI and other relevant investigations to complete the RI portion of this project. Hot 

spots of contamination for the Terminal will be identified, in accordance with OAR 340-122-080, in 

conjunction with the evaluations for the human health and ecological risk assessments following selection 

of acceptable risk levels. The data presented herein are adequate and of sufficient quality to perform the 

human health and ecological risk assessments for the Terminal. 

1.1 SCOPE AND OBJECTIVES 

As described in the Phase III RI work plan (Landau Associates 200la), the overall objective of 

the Phase III RI at the Terminal was to collect sufficient data from those areas of the Terminal for which 

no extensive investigations had previously been performed (i.e., the Phase III Study Area), such that, 

when evaluated in conjunction with previous site investigation data from other portions of the Terminal, 

the nature and extent of contamination within the Terminal boundaries could be determined, and the 

potential risks to human health and the environment could be assessed. To achieve these objectives, more 

than 250 soil samples and groundwater samples from a maximum of 82 wells were collected for chemical 

analyses on a quarterly basis. Also, groundwater levels were monitored quarterly at the monitoring well 

locations and subsurface soil conditions were logged at over 160 soil boring locations. 

The Phase III study area, shown on Figure 1-2, was divided into the following subareas: 

• Main Terminal Tank Farm area 

• Bell Terminal Tank Farm area 

• Historical loading racks for the tank farms/terminal entrance 
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• The eastern portion of the Phase III study area 

• Asphalt Road area. 

The extent of the Phases 1111 study areas is also shown on Figure 2-1. The Phase I study area included the 

former soil stockpile that has since been removed and treated and disposed offsite. The Phase II study 

area encompasses the area where wood-treatment formulation activities were formerly located, including 

the former PCP mixing area and warehouse. These areas are described further in Section 2.1. 

The objectives of the Phase III Rl were to: 

• Identify which hazardous substances, if any, had been released to the Phase III study area. 

• Estimate the nature and extent of any soil and groundwater contamination identified within 
the Phase III study area. 

• Obtain the hydrogeologic information needed to characterize the hydrogeologic system 
within the Phase III study area and to refine the hydrogeological conceptual site model. 

• Obtain additional information needed to complete the conceptual site model, evaluate risk to 
human health and the environment, and conduct evaluations for a remedial action, if 
necessary. The conceptual model identifies the direction and migration of hazardous 
substances and identifies potential migration pathways and receptors based on current and 
reasonably likely future land and beneficial water use. 

The Phase III Rl did not include an investigation of Willamette River sediments. Collection of 

sediment samples at locations in the river adjacent to the Terminal are currently being collected as part of 

the RlfFS for the Portland Harbor Superfund Project. 

1.2 REPORT ORGANIZATION 

This report consists of two volumes. Volume I includes the main text, figures, and tables. 

Volume II includes the report appendices. 

The remainder of Volume I is organized into the following sections: 

• Section 2.0 Background Information. This section provides a description of the facility 
and its history, previous investigations conducted at the Terminal, and the regulatory 
framework of the Rl process. 

• Section 3.0 Physical Setting. This section provides a description of the physical setting of 
the Terminal, including the topography, regional geology and hydrogeology, surface water 
features, and climate and meteorology. 

• Section 4.0 Land and Beneficial Water Use Evaluations. This section provides 
information regarding the locality of facility, and a summary of the land use and beneficial 
water use evaluations conducted during the Phase II Rl, with information obtained during the 
Phase III investigation incorporated into the evaluation. 
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• Section 5.0 Phase III Remedial Investigation Sampling. This section describes the field 
investigative work and laboratory analyses performed during the Phase III RI. 

• Section 6.0 Geology and Hydrogeology. This section presents the results of the Phase III 
RI and previous investigations with regard to the geologic and hydrogeologic conceptual 
model. 

• Section 7.0 Nature and Extent of Contamination. This section describes the nature and 
extent of contamination at the Terminal based upon the Phase III RI and previous 
investigations, including a summary of preliminary screening levels. 

• Section 8.0 Conceptual Site Model. This section identifies the conceptual site model for 
the Terminal including source areas and general and site-specific transport mechanisms and 
fate processes. 

• Section 9.0 Scope of Future Activities. This section provides the scope of future planned 
activities to be conducted at the Terminal, including the continued implementation of the 
Phase II groundwater interim action, continued quarterly sampling of site monitoring wells, 
implementation of in situ chemical oxidation in the Phase II area, performance of a source 
control evaluation, and the Phase IIIPhaseIII risk assessment and feasibility study. 

• Section 10.0 Proposed Schedule. This section provides a proposed schedule for upcoming 
RIIFS activities. 

• Section 11.0 Use of This Report. 

• Section 12.0 References. 

The appendices (Volume II) of this report include: 

• Appendix A. This appendix contains summary information for soil explorations and 
monitoring wells and provides logs for explorations performed for this RI, the Phase II RI, 
and for historical wells installed prior to 1994, as available. 

• Appendix B. This section provides water level measurements collected between 1996 to the 
present that were used to evaluate groundwater elevations and flow direction in this report. 

• Appendix C. This appendix contains analytical data summary tables for detected 
constituents in soil for the Phase II RI and the Phase III RI, definitions of laboratory data 
validation qualifiers, and preliminary screening levels for soil. 

• Appendix D. This appendix contains analytical data summary tables for detected 
constituents in groundwater for the October 2003 through November 2004 quarterly sampling 
events and from groundwater investigations conducted previously for the Phase III RI, 
definitions of laboratory data validation qualifiers, and preliminary screening levels for 
groundwater. 

• Appendix E. This appendix contains Phase III RI soil data for September-October 2003 and 
October-November 2004 soil sampling events. 
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• Appendix F. This appendix provides data validation reports for Phase III RI soil and 
groundwater analyses not previously reported. 

• Appendix G. This appendix provides laboratory data reports for the Phase III soil analyses 
not previously reported. 

• Appendix H. This appendix provides cumulative groundwater data collected between April 
1997 and November 2004 for wells monitored during quarterly groundwater sampling events. 
Because of the size of these tables, this appendix is provided only by CD with this report. 
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2.0 BACKGROUND INFORMATION 

This section provides background information that was used in the evaluation of the nature and 

extent of contamination for the Phase III RI at the Time Oil Northwest Terminal. This section describes 

the Terminal and its operational history, summarizes available results from previous soil and groundwater 

investigations at the facility, outlines the regulatory framework of the RI process, and provides a 

summary of the current and historical facility permits and regulatory compliance. 

2.1 FACILITY DESCRIPTION 

The Northwest Terminal is a former bulk petroleum storage and transfer facility currently owned 

and operated by Time Oil. Time Oil ceased operations at the Terminal on October 31, 2001. From 1943 

to 2001, the Terminal was operated by Time Oil as the Northwest Terminal petroleum products facility. 

Since operations began, the Terminal was used for the receipt, storage, and distribution of petroleum and 

petroleum-related products. Historically, Time Oil leased tank space to Crosby & Overton for storage of 

waste oils, and the Koppers Company leased tanks and property at the Terminal for the formulation and 

blending of pentachlorophenol (PCP)-containing wood treatment products. 

The facility is located in Township 2 North, Range 1 West, Sections 34 and 35, in the industrialized 

Rivergate area of north Portland, Oregon (Figure 1-1). The Terminal is bordered to the east and south by 

heavy industrial complexes, to the north by heavy industrial property and Port of Portland undeveloped 

property, and to the west by the Willamette River (Figure 1-2). The Terminal is approximately 52 acres in 

size and is generally flat with an average land surface elevation of about 28 ft above mean sea level 

(MSL). The Terminal is enclosed by a terminal-wide chain link fence and access is through the main gate 

at the termination of Time Oil Road. Within the Terminal, there are several features that are 

distinguished by their historical uses, as shown on Figure 2-1. Of these areas, the following were 

included in the Phase III RI study area: 

• Former Northwest Terminal tank farm areas where various petroleum products were 
stored and handled. Bulk product Terminal areas are located in the western and southern 
portions of the facility adjacent to the Willamette River. The tank farm areas include 21 
aboveground storage tanks (ASTs) in the Main Terminal Tank Farm area and 10 ASTs in the 
Bell Terminal Tank Farm area. The storage tanks range from 3,000 to 80,000 barrels in size. 
In 1943 when the Terminal was first established, 12 of the original tanks were moved to the 
Main Terminal Tank Farm area from a location south of the current property. Between the 
mid to late 1950s and the late 1970s, additional tanks were added in both the Main Terminal 
Tank Farm area and in the Bell Terminal Tank Farm area bringing the areas to their current 
configurations. Most of the tanks appear to have been originally constructed on a sand or 
gravel base with perforated pipes (1 Yt -inch) extending radially from the footprint of the tank. 
After the base was put in place during construction, the pipes were used to pump in an 
asphalt-type material to seal the base of the tanks. Also, asphalt was packed around the base 
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of the tanks to prevent erosion. Currently, all tanks are empty except for tank 16804 in the 
Main Terminal Tank Farm area, which temporarily stores recovered water from the 
groundwater interim action wells RW-2 and HRW-l, and water collected from the 
groundwater intercept system in the east-west trending storm drain at SDM-l prior to 
treatment at the onsite wastewater treatment system. At the Bell Terminal Tank Farm area, 
historical aerial photographs indicate that a strip of land approximately 80 ft wide along the 
entire western property boundary and outside the wall surrounding the Bell Terminal Tank 
Farm area was apparently used by occupants of the adjacent property for storage of 
equipment and possibly other unknown activities for approximately 25 years, ending in about 
2000. 

• Former butane and aviation gasoline storage areas located to the southeast of the 
Terminal office. These areas include two ASTs for storage of aviation gasoline and one AST 
for butane storage. Currently, all tanks are empty. 

• Former petroleum transfer and receipt facilities that include above-and below-ground 
piping; product receipt facilities via rail, truck, and vessel; and product distribution facilities 
via truck and rail (loading racks), and via marine vessels (a 380-ft dock in the Willamette 
River). A former rack for loading trucks is located just west of the Terminal office. A 
former loading rack for rail transfer and receipt is located at the terminus of the rail spur to 
the east of the Terminal office. A former loading rack for the Bell Terminal Tank Farm area 
is located at the eastern side of the Bell Terminal Tank Farm area. Historically in these areas, 
product was transferred from the railcar, truck, or vessel to the aboveground tanks through 
pipelines located near each of the receipt/distribution locations. None of these areas are 
currently in use. 

• Wastewater treatment system located to the north of the Terminal office. The wastewater 
treatment system (WWTS) is used to treat Terminal stormwater runoff for the industrial 
portions of the Terminal; investigation wastewater (e.g., development and purge water from 
monitoring and recovery wells); and remediation wastewater (e.g., groundwater from the 
groundwater interim action system) before discharge to the sanitary sewer line along Time 
Oil Road under permit with the City of Portland (COP). Stormwater routed to the WWTS 
originates from former industrial areas of the main part of the Terminal, including the former 
loading rack along the rail spur, the former truck loading rack, the former valve pit on the 
vessel dock, and other former valve areas. Influent and effluent sampling results are 
documented in quarterly self-monitoring reports (SMRs) to the COP, conducted according to 
the permit requirements. 

• Storm drain lines consisting of the main line running east-west along the length of the 
Terminal about 160 ft north of the southern property boundary. The stormwater collection 
system for the Phase I stockpile was abandoned or removed following completion of the 
stockpile removal action, as documented in the Phases IIII removal actions completion report 
(Landau Associates 2003a). Stormwater from the Terminal entrance area, the low 
topographic area east of the rail spur, and the East Property is collected into the main storm 
drain line for discharge into the Willamette River (Figure 2-2). In the fall of 2002, a 
groundwater intercept system was installed within the east-west trending storm drain to 
capture groundwater infiltrating into the concrete storm drain line between the two stormwater 
manholes located south of the horizontal recovery well (HRW-l). Installation activities are 
documented in the Fourth Quarter 2002 Groundwater Monitoring and Groundwater Interim 
Action Status Report (Landau Associates 2003b). Summaries of stormwater treatment and 
sampling are provided in the quarterly groundwater monitoring reports for the Terminal. 
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Stormwater sampling results are documented in annual discharge-monitoring reports (DMRs) 
to the COP, conducted according to the permit requirements. 

• Subsurface utilities consisting of thousands of feet of pipeline underlying the facility and 
adjacent areas, including public utilities (e.g., electrical and water) and private utilities (e.g., 
hydrant lines). All product lines were flushed and cleaned upon cessation of operations at the 
Terminal. 

• Entrance, former office, warehouses, and equipment maintenance area located in the 
northwest portion of the facility. 

• Dock extending approximately 380 ft into the Willamette River from the terminal. During 
the period of Terminal operation between 1943 and 2001, the dock was used for the mooring 
of tanker ships while transferring petroleum products to pipelines located on the dock. No 
spills or releases have been documented or reported during the overwater activities. The dock 
is currently not in use. 

Other features within the Terminal shown on Figure 2-1 that are currently being investigated or 

have been previously investigated and, therefore, were not included in the Phase III Rl are: 

• Former PCP mixing area and warehouse where specialty wood treating products 
containing PCP in various formulations (typically with petroleum-based carriers) were 
blended and stored for offsite shipment from 1967 to 1984 under an agreement with the 
Koppers Company. The former PCP mixing area is located in the approximate center of the 
Terminal, and includes the former PCP warehouse and the area south of the warehouse 
(formerly occupied by various mixing and storage tanks that were removed by 1982). During 
September through November 2002, soil removal action activities were conducted within the 
former PCP mixing area and associated areas. These activities included the demolition of the 
former PCP warehouse and the removal of approximately 6,400 yd3 of PCP-impacted soil 
from the former PCP mixing area. Removal activities are documented in the Phases 1111 
removal actions completion report (Landau Associates 2003a). 

• Former Crosby & Overton tank area located directly south of the former PCP mixing area 
where waste oils were previously stored in two ASTs from 1974 to 1989 through a lease to 
Crosby & Overton. The tanks have since been removed from this area. Another AST 
(38009), removed during Phases 1111 removal actions, was established in 1989 as a bioreactor 
during soil treatment activities for the former soil stockpile. Remedial action activities were 
conducted within the former Crosby & Overton tank areas in late 2002. Activities included 
the removal of 819 tons of polychlorinated biphenyls (PCB) and carcinogenic polycyclic 
aromatic hydrocarbons (cP AH)-impacted soil. Removal activities are documented in the 
Phases 1111 removal actions completion report (Landau Associates 2003a). 

• Former soil stockpile area (Phase I RI area) where approximately 3,600 yd3 of soil that 
was excavated from the former PCP mixing area in 1989 or was transferred from the East 
Property during interim removal actions in 1996-1997 was temporarily located. The 
stockpile was located southwest of the former PCP mixing area and north of an inactive soil 
treatment area. The former stockpile was removed during Phase 1111 soil removal actions 
conducted in 2002. Stockpile removal activities are documented in the Phase 1111 removal 
actions completion report (Landau Associates 2003a). 
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• East Property area located in the eastern portion of the facility is a currently and historically 
undeveloped area. A remedial action for the East Property resulted in the removal and 
disposal of 1,732 tons of PAH-impacted soil (Landau Associates 2003c). A conditional No­
Further-Action (NF A) determination was granted to Time Oil by DEQ on November 24, 
2003 (DEQ 2003a). 

Investigations associated with these areas are discussed in further detail in the following sections. 

Known or documented spills within the Main Terminal Tank Farm area based on Time Oil or 

DEQ records are summarized below. Subsequent investigations conducted in these areas to define any 

contamination associated with the spills are described in Section 2.2. A stormwater pollution control plan 

was prepared for the Terminal in December 15, 2000 and revised in August 2002 (Landau Associates 

2002b). 

Material(s) Volume Spilled Spill Surface 
Date Released (gallons) (gravel, asphalt, sewer) Action Taken (yes Ino) 

1975 Diesel unknown Soil in Yes - Product recovery and 
bermed area soil removal 

1990 Ethanol -500 gallons Soil in Yes - Product and 
bermed area groundwater recovery 

1994 Unleaded 1,300 gallons Soil in Yes - Product recovery, soil 
Gasoline bermed area vapor extraction test, and 

long-term groundwater 
monitoring 

1999 Ethanol 2,479 gallons Subsurface soil Yes - Installed recovery well 
(suspected) and conducted groundwater 

monitoring; no product ever 
observed 

2.2 SUMMARY OF PREVIOUS ENVIRONMENTAL INVESTIGATIONS AND 
INTERIM ACTIONS 

This section summarizes the history of previous environmental site investigations and interim 

actions, including activities conducted under the Phase II RI, and previous investigations within the Phase 

III study area. 

2.2.1 HISTORICAL ENVIRONMENTAL INVESTIGATIONS - PHASE III STUDY AREA 

Beginning in 1984, a series of environmental investigations were conducted to evaluate the 

potential for soil and groundwater contamination due to former operations at the Terminal. These 

investigations included a site inspection by DEQ in 1984, removal of the Crosby & Overton 

truck-washing trough in 1986, test pit explorations near the Crosby & Overton truck-washing trough in 
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1989, and a groundwater and soil investigation conducted in 1994 in response to an unleaded gasoline 

spill in the Main Terminal Tank Farm area. These investigations are briefly discussed below. 

2.2.1.1 1984 DEQ Site Inspection 

As part of a DEQ site inspection in 1984, eight soil samples were collected in the Main Terminal 

Tank Farm area, one sample was collected in the former PCP mixing area, one sample was collected in 

the former Crosby and Overton tank area, and two samples were collected in the Bell Terminal Tank 

Farm area (DEQ 1985), as shown on Figure 2-3. Each sample was a composite of three depth intervals: 

ground surface, 1 ft below ground surface (BGS), and 2 to 3 ft BGS. The samples were analyzed for lead 

(EP toxicity), base-neutral semivolatiles, pesticides, and PCBs. Concentrations of these constituents were 

nondetect or at low concentrations, except in the central portion of the Main Terminal Tank Farm area 

where concentrations of PAH constituents (e.g., fluorene, phenanthrene, and anthracene) ranged from 

13 mg/kg to 105 mg/kg. Also, at the locations in the former PCP mixing area and former Crosby & 

Overton tank area, concentrations of PCP were 1,820 and 515 mg/kg and concentrations of 

tetrachlorophenol were 71 and 12 mg/kg. No constituents were detected in the soil samples collected 

from the Bell Terminal Tank Farm area. 

2.2.1.2 1986 Crosby & Overton Truck Washing Trough Remediation 

In 1986, gravel used by Crosby & Overton for a truck-washing trough in the Bell Terminal Tank 

Farm area was excavated and the trough liner was removed and disposed at a private contractor facility 

(Crosby & Overton 1986). Two confirmation samples collected from the base of the excavation indicated 

oil and grease concentrations of 113 mg/kg and 30 mg/kg, respectively. The excavation was backfilled 

with clean fill material. In 1989, soil in the area of the truck-washing trough was sampled. The sample 

results indicated elevated levels of petroleum hydrocarbons (6,170 mg/kg). Base-neutral semivolatiles, 

metals, and PCBs were also analyzed, but were either present at concentrations less than the laboratory 

reporting limits (i.e., nondetect) or detected at low concentrations. In May 1989, about 300 yd3 of soil 

was excavated from the truck-washing trough area by Crosby & Overton and disposed at St. Johns 

Landfill. A composite soil sample was collected from the east wall, the bottom, and the west wall of the 

excavation, and analyzed for total petroleum hydrocarbons (TPH). The TPH sample result was 15 mg/kg. 

The area was backfilled with clean fill from an onsite location (Crosby & Overton 1989). The location of 

the former Crosby & Overton truck-washing trough is shown on Figure 2-3. 
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2.2.1.3 1989 Soil TPH Investigation 

In June 1989, visibly impacted soil was encountered during excavation of soil planned for use as 

fill for the excavated area within the former PCP mixing area. In response, 14 test pits were excavated 

and soil and groundwater samples were collected by ECOV A. Twelve of the test pits were located within 

the Phase III study area (specifically, near the former butane storage area), as shown on Figure 2-3. A 

total of 13 soil samples and 4 groundwater samples were collected from this area and analyzed for total 

TPH by infrared scan. Soil TPH concentrations ranged from 174 mg/kg to 9,002 mg/kg (ECOVA 1989). 

TPH was not detected in the groundwater samples. Information regarding the depth of the test pits and 

samples is not available. 

2.2.1.4 1994 Unleaded Gasoline Spill/Groundwater and Soil Investigation 

In 1994, in response to an unleaded gasoline spill in the Main Terminal Tank Farm area, five 

groundwater monitoring wells (N, 0, P, Q, and R) were installed in and downgradient of the release area 

(Figure 2-3). Also, Time Oil conducted a soil vapor extraction test within the shallow soil in this area. 

Soil samples from the well borings indicated that soil from shallow wells N, P, and Q showed evidence of 

contamination by gasoline-range and diesel-range petroleum hydrocarbons. The soil at the top of the 

upper water-bearing zone (upper zone) in well Q exhibited the highest gasoline-range concentration 

(210 mg/kg) and the highest diesel-range concentration (16,430 mg/kg) (Landau Associates 1994). Water 

levels and product thickness (when observed) in these wells are monitored as part of the Phase II RI 

quarterly groundwater sampling events. Light non-aqueous phase liquid (LNAPL) has been observed 

intermittently at wells N, P, and Q since July 1997. 

2.2.2 PHASES I AND II REMEDIAL INVESTIGATIONS AND INTERIM REMEDIAL ACTIONS 

In addition to the soil and groundwater investigations conducted between 1984 and 1996, two 

remedial investigations were conducted at the Terminal from 1996 through 1999. These included a Phase 

I RI focused on the former soil stockpile area (Figure 2-1) and a Phase II RI focused on the former PCP 

mixing area and the former Crosby & Overton area (Figure 2-1). Investigations were also conducted for 

21 acres of property located along the easternmost portion of the Terminal (referred to as the East 

Property), as shown on Figure 2-1. Additionally, in 2002, soil removal actions were completed for the 

soil stockpile, the former PCP mixing/warehouse areas, the former Crosby & Overton area, and on the 

East Property. Summaries of the investigations and remedial actions are included in the following 

sections. Further information regarding these investigations can also be found in the Phase I RI report 

(Landau Associates 1997a), the Phase II RI report (Landau Associates 2001b), the East Property 
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predevelopment investigation (EPPI) results report (Landau Associates 2001c), the Phases 1111 removal 

actions completion report (Landau Associates 2003a), and the East Property soil remedial action 

completion report (Landau Associates 2003c). 

2.2.2.1 Former PCP Mixing Area and Warehouse 

The previous sampling events conducted in and adjacent to the former PCP mixing area and 

warehouse included the following: 

• 1984 to 1989 - Several soil sampling and remediation events were conducted within the 
former PCP mixing area and below the former PCP warehouse during this period. The main 
focus of the historical investigations was to identify the extent of PCP contamination within 
and adjacent to the former PCP mixing area resulting from historical use of these areas for 
formulation of wood treatment products. In 1989, approximately 3,000 yd3 of soil was 
excavated from this area and placed into the current soil stockpile, as described earlier. Soil 
PCP data from the historical sampling events, containing only data representing soil 
concentrations remaining within the former PCP mixing area after the 1989 excavation, are 
included on Figure 2-4. 

• Phase II RI - Conducted in fall 1996 and spring 1997, the Phase II RI included the following 
activities: 

Soil Investigations: sampling and analyses of soil from 45 shallow soil borings and cone 
penetrometer test (CPT) explorations, 5 surface soil samples, 25 new shallow and deep 
monitoring and recovery well borings, and 2 dust samples from the rafters of the former 
PCP warehouse. 

Groundwater Investigations: sampling and analyses of groundwater during an initial 
groundwater screening event in October 1996 and from selected wells in March 1997, 
sampling and analysis of groundwater using direct-push methods during February 1998 
and February through April 1999, drilling and installation of four shallow and five deep 
monitoring wells and two recovery wells (one shallow and one deep) during February 
through April 1999, quarterly water quality sampling and analyses from March 1997 to 
the present, aquifer testing in May through June 1999, and installation of a third recovery 
well in November 1999. 

Abandonment of five shallow wells and one well point. 

Land use and beneficial water use evaluations. 

• Phase II Supplemental Sampling - In September 2001, supplemental soil sampling was 
conducted within and adjacent to the former PCP mixing area and former PCP warehouse to 
evaluate the extent of soil contamination and to address data gaps identified by DEQ in its 
comments on the Phase II RI report (DEQ 2000a). Soil samples were collected from 15 soil 
borings in and around the former PCP mixing area. Sample results for soil remaining after 
the removal action, including results from this event, are included on Figure 2-4. 

• Pre-Removal Investigation (PRI) - In August 2002, soil was collected and analyzed from the 
following: 1) three locations in the area previously identified as "clean fill" or overburden 
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from the 1989 excavation within the former PCP mixing area to determine whether this 
material could be reused as backfill following the removal action, 2) seven locations near the 
perimeter of the proposed excavation to provide additional data coverage, and 3) five 
locations where PCP concentrations were expected to range between 5 and 20 mg/kg to 
demonstrate that groundwater concentrations would not be adversely impacted by residual 
soil PCP concentrations of 5 mg/kg or less, if left in place at the completion of the removal 
action. PCP results for the soil remaining after the removal action, including samples from 
this event, are shown on Figure 2-4. The results for the groundwater protection evaluation 
demonstrate that use of 5 mg/kg as a cleanup target for the soil removal action is protective of 
surface water receiving groundwater migrating from the former PCP mixing area. Detailed 
results for the PRJ are provided in a technical memorandum prepared by Landau Associates 
in September 2002 (Landau Associates 2002c). 

During the fall of 2002, the PCP warehouse was demolished and PCP-impacted soil from the 

former PCP mixing area and adjacent area to the south and from beneath the footprint of the former PCP 

warehouse was excavated for offsite incineration and disposal. The removal action work plan required 

the soil to be designated into three types for proper handling, including "clean" overburden soil, 

"impacted" soil, and "high PCP-impacted" soil. The extent of the excavation was further divided into 

three excavation depths or tiers to minimize sloughing of clean ground surface and sidewall soil into the 

excavation, to limit the need for shoring, and to allow for reasonable segregation of PCP-impacted soil 

and the clean fill. These depths included the 0 to 0.5 ft BGS, 5 to 10 ft BGS, and 10 to 13 ft BGS tiers. 

PCP-impacted soil was removed to a maximum depth of 13 ft BGS, the approximate depth of the water 

table at the time of excavation. Because of limitations associated with excavation below the groundwater 

table, this was the maximum depth of excavation. Approximately 1,700 yd3 of clean overburden soil was 

removed from the excavation, stockpiled, and ultimately used as backfill for the excavation. The soil 

removal activities resulted in the excavation of approximately 6,400 yd3 of PCP-impacted soil, including 

approximately 90 yd3 of high PCP-impacted soil from beneath the southwest comer of the former PCP 

warehouse. The PCP-impacted material was incinerated and disposed at the Swan Hills Treatment Center 

in Swan Hills, Alberta, Canada. 

Following the completion of the in situ soil removal activities, soil verification samples were 

collected from the base and the sidewalls of the excavation to document PCP concentrations remaining in 

soil. A total of 18 sidewall and 8 base of excavation verification samples were collected to represent PCP 

concentrations remaining in soil within the former PCP mixing area at completion of the removal action. 

Figure 2-4 shows the boundaries of the excavation and PCP concentrations remaining in soil following 

the removal action. 

PCP concentrations for the soil verification samples collected from the 0 to 5 ft BGS tier and 5 to 

10 ft BGS tier were all less than the removal target of 5 mg/kg, as shown on Figure 2-4. All of the final 

verification sample PCP results collected from the western and southwestern portions of the base of 
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excavation (10 to 13 ft BGS) exceeded the 5 mg/kg target with PCP concentrations up to about 45 mg/kg. 

Removal action activities and documentation are provided in the Phases 1111 removal actions completion 

report (Landau Associates 2003a). 

2.2.2.2 Former Soil Stockpile 

As discussed in the previous section, environmental investigations and removal actions conducted 

by and for Time Oil since 1984 resulted in the 1989 excavation of approximately 3,000 yd3 of PCP­

impacted soil from the former PCP mixing area. The excavated soil was stockpiled onsite in a bermed 

and lined area southwest of the mixing area and north of the former soil treatment (bioremediation) area 

(Figure 2-1). The stockpile was covered to minimize dust generation and contact with precipitation, and 

to minimize exposure to PCP-impacted soil by human and ecological receptors. Additional soil samples 

were collected for PCP analyses in 1989 from within the area where excavated soil was to be stockpiled 

and within the soil treatment area (ECOVA 1991). All sample results were reported as nondetect. 

In 1990, eight samples were collected from the soil stockpile for PCP analyses; the eight samples 

were composited into two samples for dioxinlfuran analysis 

For the Phase I RI in September 1996, soil samples were collected from 10 borings in the soil 

stockpile (Landau Associates 1997a). Samples collected at each location were composited over the full 

depth of the stockpile, ranging from about 3 to 14 ft BGS. The soil samples were analyzed for 

semivolatile organic compounds (SVOCs), chlorinated phenols, TPH, priority pollutant metals, and 

volatile organic compounds (VOCs). Two samples were also analyzed for dioxins and furans; the sample 

with the highest PCP concentration was analyzed for PCP by the toxicity characteristics leaching 

procedure (TCLP). More detailed information on the results for the 1990 sampling and the Phase I RI 

was provided in the Phase I RI report (Landau Associates 1997a). In the fall of 1996, Time Oil upgraded 

the management of the stockpile to incorporate a new cover system and improved stormwater collection 

system (Landau Associates 1996). An additional 600 yd3 of PCP-contaminated soil was added to the 

stockpile in the fall of 1996 and fall of 1997, with DEQ's approval, following interim removal actions on 

the undeveloped eastern portion of the property and investigation activities for the Phase II RI. An 

additional 10 yd3 of soil from well drilling activities for the Phase II RI were added to the stockpile in 

August 1999. 

In May 2001, soil samples were collected from 18 locations in the soil stockpile to determine the 

pre-removal soil concentrations. The soil samples were analyzed for SVOCs, metals, dioxin and £luan 

compounds, biological parameters, and soil physical parameters. PCP was considered to be the indicator 

compound for the soil stockpile and the remaining constituents were evaluated for purposes of profiling 

the soil for disposal. Detailed results are provided in the Phase I FS (Landau Associates 200ld). 
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In the fall of 2002, in conjunction with the in situ soil removal of PCP-impacted soil from the 

former PCP mixing area (as discussed in Section 2.2.2.1), the soil stockpile was incinerated and disposed 

at the Swan Hills Treatment Center in Swan Hills, Alberta, Canada. The soil removal activities resulted 

in the removal of approximately 2,400 yd3 of PCP-impacted soil from the stockpile area. (The soil 

stockpile was volumetrically reduced from about 3,600 yd3 to about 2,400 yd3
, likely due to compaction 

from construction equipment used on the stockpile and longer-term settlement since original construction. 

The total mass of the stockpile had not changed since 1999.) Around this time, equipment in the former 

soil treatment area was also decontaminated and removed from the Terminal for reuse. 

Following the removal of the soil stockpile, soil verification samples were collected beneath the 

footprint of the former soil stockpile. Results for seven soil samples represent concentrations of PCP in 

soil remaining following the removal activities. Figure 2-5 presents the verification sampling locations 

and final PCP concentrations. Final soil PCP concentrations ranged from nondetect to 1.46 mg/kg. 

Dioxin/furan and metals analysis were also performed at two of the locations (SP-I-CONF and 

SP-3-CONF); the analytical results ranged from 13.7 nanograms per kilogram [ng/kg (SP-I-CONF)] to 

1,135.56 ng/kg (SP-3-CONF) [as total equivalency quotient (TEQ)]. Concentrations of the six metals 

analyzed (arsenic, chromium, copper, lead, nickel, and zinc) ranged from nondetect to 354 mg/kg (zinc) 

with the highest concentrations occurring at sample location SP-3-CONF. Removal activities are 

documented in the Phase IIII removal actions completion report (Landau Associates 2003a). 

2.2.2.3 Former Crosby & Overton Tank Area 

From 1974 to 1989, two ASTs (5006 and 10002; shown on Figure 2-1) were leased from Time 

Oil by Crosby & Overton for storage of materials generated from offsite projects. Crosby & Overton 

reportedly provided services to collect and store waste oils from separators, oil slop tanks, ship tank 

cleaning, and related tasks. 

Analytical results from investigations conducted in the Crosby & Overton tank area between 

1987 and 1989 showed elevated PCB concentrations in soil associated with waste oil releases that 

occurred historically from the tanks and led to soil removal in this area. 

In 1997, as part of the Phase II RI, soil samples were collected from 13 borings and 2 well 

boreholes within the Crosby & Overton tank area. The Phase II RI sample results indicated 

concentrations of PCBs ranging from less than 1 mg/kg to 16 mg/kg and P AHs ranging from less than 

1 mg/kg to 67 mg/kg in the upper 6 inches of soil. The occurrence of PAHs in this area appears to be 

from the presence of asphalt-containing tank foundations and, to possibly a lesser extent, from the 

presence of historical asphalt-containing roadbed material, based on historical aerial photographs. 
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In 2002, in conjunction with the removal action conducted within the former PCP mixing area, 

soil removal activities were also conducted within the Crosby & Overton tank area. Removal activities 

consisted of excavating soil from depths of 0.5 to 2.5 ft BGS from the Crosby & Overton Tank Farm area. 

Figures 2-5 and 2-6 show the final excavation extents and depths for soil removal within the tank area. A 

total of 819 tons of soil were removed from the Crosby & Overton tank area for thermal treatment and 

disposal at the TPS Technologies, Inc. facility in Lakewood, Washington. Following soil removal 

activities, verification sampling was conducted within the removal areas. A total of six samples 

document final concentrations remaining in soil at the base of excavation. Sample results for the 

excavated areas for total PCBs and selected cPAHs are shown on Figures 2-5 and 2-6, respectively. Soil 

removal activities were documented in the Phases 1111 removal actions completion report (Landau 

Associates 2003a). 

2.2.2.4 East Property 

In 1996-1997, Time Oil conducted a limited investigation of the East Property to identify, 

remove, and dispose of PCP-related wastes that originated from PCP formulation activities conducted 

within the former PCP mixing area from 1967 to 1984. The wastes were located in and adjacent to a 

topographic low (referred to as the former drum area, Figure 2-1) in and adjacent to a small stockpile 

area, and in several other isolated locations on the East Property. Removal activities consisted of removal 

of over 100 55-gallon drums and approximately 200 yd3 of soil and debris from the former drum area. In 

addition, approximately 300 yd3 of soil and other debris found in a small stockpile and several other 

localized areas with stressed vegetation were removed. Confirmation samples collected from each of 

these areas indicated that PCP-impacted soil was successfully removed to concentrations below U.S. 

Environmental Protection Agency (EPA) Region 9 preliminary remediation goals (PRGs) for residential 

soil and that soil impacted by other constituents (e.g., metals) was removed from each area to 

concentrations below the PRGs for industrial soil, and, in some areas, to below PRGs for residential soil. 

Also, as part of the 1996-1997 investigation and interim removal activities, soil characterization 

samples were collected from the topographic mound (Figure 2-1). A few of the topographic mound soil 

samples contained detectable levels of PCP and P AHs. The concentrations of PCP and P AHs detected in 

all of the samples were less than the PRGs for industrial soil and some of the samples were also below the 

PRGs for residential soil. With concurrence from DEQ, the 1996-1997 removal action on the East 

Property is considered to be complete, and no further action in those areas is necessary (DEQ 1998a). 

In March 1997, as part of the Phase II RI for the Terminal, two soil borings and four monitoring 

wells (LB-121, LB-122, LW-101S, LW-I02S, LW-I03S, and LW-104S) were completed within the East 

Property. The monitoring wells were installed to monitor groundwater concentrations in the areas where 
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PCP was observed in the soil. The soil borings and monitoring wells were also used to establish site­

specific soil and groundwater background concentrations for the Terminal. The monitoring wells were 

placed on a quarterly sampling schedule until May 1998 when sampling was reduced to an annual basis 

for a reduced set of constituents. Sampling results for the monitoring wells were nondetect or detected at 

concentrations below DEQ levels of concern, demonstrating that there was no migration of contaminants 

from soil to groundwater in this area; the results are provided in quarterly groundwater monitoring reports 

for the site. Monitoring wells LW -lOIS through LW -1 04S were abandoned in August 2003 following the 

remedial action for the East Property. 

In 2000-2001, investigations were conducted on the East Property to evaluate whether hazardous 

substances were present in soil and groundwater at concentrations that would require additional action in 

advance of potential lease or sale of the property by Time Oil and to identify soil removal areas and the 

extent of cPAH contamination. Using DEQ risk assessment screening methods (DEQ 1999, 2000b) and a 

statistical evaluation of the soil data to demonstrate compliance with DEQ's soil cleanup levels 

(SOCLEAN) for industrial soil (OAR 340-122-045), seven cPAH compounds were identified as 

chemicals of potential concern (COPC) or chemicals of potential ecological concern (CPEC) 

(COPCs/CPECs) for the surface soil, These compounds included: benzo(a)anthracene, 

benzo(b ) fluoranthene , benzo( a)pyrene, indeno( 1 ,2,3-cd)pyrene, dibenz( a,h )anthracene, 

benzo(k)fluoranthene, and chrysene. No COPCs/CPECs were identified in subsurface soil at 

concentrations exceeding the SOCLEAN levels for industrial soil. Sixteen soil removal areas, located 

mainly adjacent to historical and current roads, were identified as having surface soil with at least one of 

the five retained COPCs/CPECs at concentrations above the SOCLEAN levels for industrial soil. The 

presence of cP AHs in soil on the East Property appeared to be related to historical road oiling as 

documented in historical photographs from the late 1960s through 1970s. A remedial action plan for the 

East Property (Landau Associates 2002d) was implemented following DEQ's approval (DEQ 2002) 

during the fall of 2002. 

The remedial action for the East Property included the removal of approximately 1,732 tons of 

soil for thermal treatment and disposal at TPS Technologies, Inc., in Portland, Oregon. In addition, 

approximately 90 tons of mixed asbestos-containing material and soil were removed and disposed at the 

Wasco County Landfill in The Dalles, Oregon. As part of the remedial action activities, a total of 81 

verification samples were collected from the 16 soil removal areas. The verification sample results were 

used to indicate that remedial action objectives were met through performance of a statistical evaluation 

for comparison to the SOCLEAN levels (90 percent upper confidence limit on the true population mean). 

The results from the East Property investigations and the remedial actions are provided in the EPPI results 

technical memorandum (Landau Associates 200lc) and the East Property remedial action completion 

12/20105 IIEdmdalalwprocl231100911321Phili RI122005 RevisedlPhll1 RI_Rpl_Rev Dec 2005.doc LANDAU ASSOCIATES 

2-12 

BZT0104(e)022734 



report (Landau Associates 2003c). DEQ granted a conditional NFA determination for the East Property 

in a letter dated November 24,2003 (DEQ 2003a). The NFA determination is contingent upon industrial 

site uses limiting suitable habitat to sensitive ecological receptors. An equitable servitude and deed 

restriction has been recorded on the property. 

2.2.2.5 Quarterly Groundwater Monitoring Events 

Quarterly groundwater monitoring events were initiated as part of the Phase II RI in March 1997. 

In total, 31 quarterly events have been conducted between March 1997 and November 2004 as part of the 

Phase II RI activities. Since the January 1998 sampling event, quarterly data have been provided to DEQ 

in quarterly groundwater monitoring reports. Sampling of the Phase III RI monitoring wells began with 

the fourth quarter 2003 groundwater sampling event and has continued on a quarterly basis to date. For 

this report, only one quarter of data, the fourth quarter 2004 data collected in November 2004, is available 

for the wells installed in October-November 2004. A summary of analyses conducted for each 

monitoring location since monitoring began is provided in Table 2-1. Groundwater level measurements 

conducted during the quarterly events are provided in Table B-1. Modifications to the sampling program 

approved by DEQ are summarized in Table 2-2. The fourth quarter 2004 groundwater sampling event 

conducted in November 2004 consisted of sampling 23 upper zone wells and 27 lower water-bearing zone 

(lower zone) wells. Groundwater sampling locations are shown on Figure 2-7. 

2.2.2.6 Groundwater Interim Action 

To prevent further migration of PCP in upper zone and lower zone groundwater at the Terminal, a 

groundwater interim action was implemented. The system consists of two groundwater extraction wells, 

a horizontal well (HRW-l) in the upper zone and a vertical well (RW-2) in the lower zone, and a 

groundwater intercept system in the east-west trending storm drain at the manhole closest to the 

Willamette River (SDM-l). Recovery well locations and the storm drain are shown on Figure 2-7. 

Pumping within the lower zone from recovery well RW-2 began in October 2000. Since startup 

of recovery well RW -2, with the exception of periodic shutdowns for system maintenance, groundwater 

has been extracted continuously from the lower zone. Through December 2004, approximately 

16 million gallons of water have been removed from the lower zone at RW-2 and transferred to the onsite 

wastewater treatment system for subsequent treatment and discharge to the sanitary sewer under a 

NPDES permit with the COP, as shown in Table 2-3. Additional information regarding the quarterly 

status of the groundwater interim action is provided in quarterly groundwater monitoring reports for the 

Terminal. 
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The horizontal well was installed in the upper zone during April 2000. During installation 

activities for HRW-l, a lateral from the main storm drain was penetrated. This launched an investigation 

into the impact of the east-west trending storm drain, located approximately 15 to 20 ft south 

(downgradient) ofHRW-l, on the upper zone groundwater. Samples were collected from two manhole 

locations (SDM-l and SDM-2) and from the stormwater drain outfall at the discharge point into the 

Willamette River and analyzed for PCP. Results indicated that groundwater from the upper zone was 

infiltrating into the concrete stormwater drain. Results of this sampling are presented in Table 2-4. 

In conjunction with the storm drain outfall sampling, four piezometers (PZ-l through PZ-4) were 

installed, and water level monitoring was performed in April and May 2000 in the area of the storm drain 

and HRW -1. The water level monitoring indicated that the water level in HRW -1 was lower than in the 

surrounding upper zone monitoring wells. From the water level data collected to date, information 

collected regarding the storm drain line, and the nature of the confining unit (described in Section 6.2.2), 

it is believed that there is a hydraulic interconnection between the upper and lower zones in the area of the 

horizontal well. Based on this information and observed conditions, pumping ofHRW-l is limited to the 

wetter months of the year (i.e., December through May). Table 2-3 summarizes pumping for the upper 

zone interim action through November 2004. Approximately 271,600 gallons of groundwater have been 

removed from HRW -1 since startup and transferred to the onsite wastewater treatment system for 

subsequent treatment and discharge to the sanitary sewer under a NPDES permit with the COP. 

Additional information regarding the status of HRW -1 is also provided in the quarterly groundwater 

monitoring reports for the Terminal. 

Due to the inability to operate HRW-l during the drier months from June through November and 

the potential for upper zone groundwater to infiltrate into the storm drain line, a groundwater intercept 

system was installed in the storm drain line on October 8, 2002, at the manhole (SDM-l) located closest 

to the point of discharge to the Willamette River (Figure 2-2). The system consists of an 8-inch diameter 

polyethylene pipe routed through the l5-inch storm drain line from manhole SDM-lA through manhole 

SDM-l. Stormwater from the East Property and Terminal office area is routed through the 8-inch liner 

pipe and discharged to the Willamette River. Potentially impacted groundwater entering the storm drain 

pipe between manholes SDM-lA and SDM-l is routed through the annulus between the pipes and is 

collected in manhole SDM-l. The intercepted water is pumped from the manhole to Tank 16804 for 

processing by the onsite wastewater treatment plant. The installation information for the groundwater 

intercept system was provided in the fourth quarter 2002 groundwater monitoring report (Landau 

Associates 2003b). Status of the groundwater intercept system is provided in the quarterly groundwater 

reports for the Terminal. 
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2.2.2.7 In Situ Chemical Oxidation Interim Action 

To further facilitate the remediation of PCP contamination in the groundwater and soil at the 

Terminal within the upper zone, the in situ chemical oxidation (IS CO) technique has been implemented. 

The primary objectives of the ISCO interim remedial action were to reduce the concentration of PCP 

present in upper zone groundwater within the PCP source area, to reduce the extent of the PCP plume in 

the upper zone groundwater, and to reduce the concentration of PCP in the soil located within the zone of 

groundwater fluctuation (i.e., smear zone). The specific type of chemical oxidation that was implemented 

for the interim action is based on Fenton's Reagent oxidation technology as applied by In-Situ Oxidation 

Technologies, Inc. (lSOTEC) of Englewood, Colorado. The Fenton's Reagent chemical oxidation 

reaction is created by the combination of soluble iron with low concentrations of hydrogen peroxide to 

produce hydroxyl radicals (oOH). The hydroxyl radical is a short-lived oxidizer that is very powerful, 

second only to fluorine in oxidative power. The hydroxyl free radicals attack the carbon double bonds of 

chlorinated hydrocarbons (e.g., PCP). Iron is used to catalyze the reaction. 

Bench Scale and Pilot Studies 

Use of the ISCO technique was originally assessed during a bench scale laboratory study and a 

pilot study conducted within and downgradient of the former PCP mixing area in September 2002. The 

results of the bench scale study and pilot test are provided in 2002 and 2003 ISOTEC reports, respectively 

(ISOTEC 2002, 2003). 

For the pilot test, ISOTEC injected reagents into 10 locations within and downgradient of the 

former PCP mixing area. The material injected included 17 percent hydrogen peroxide, complexed iron 

solution, and tap water. The injection points were driven to a depth of 19 to 19.5 ft BGS and spaced 25 ft 

apart based on a 12.5 ft estimated radius of influence (ROI). The ROI was estimated based on site 

lithology, contaminant concentrations, and ISOTEC's previous experience. The depths were chosen so 

that the reagent could be delivered to the saturated zone between the water table at approximately 16 ft 

BGS and a silt layer at approximately 19 ft BGS. 

Following the injection of the hydrogen peroxide solution, groundwater and soil samples were 

collected to evaluate the effectiveness of the pilot test. Results from the testing indicated that the pilot 

study was successful in reducing the concentration of PCP in soil and groundwater (lSOTEC 2003). 

Full Scale Implementation 

Following the documentation of a successful pilot study using ISCO techniques (lSOTEC 2003), 

Landau Associates prepared a work plan for implementation of a full-scale ISCO interim remedial action 
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approach at the site (Landau Associates 2002a). The work plan was approved by DEQ on July 6, 2004 

(DEQ 2004a). 

In July 2004, a full-scale ISCO injection was implemented to treat PCP-impacted soil and 

groundwater in the upper zone within the boundaries of the PCP plume. The details of the first full scale 

injection are included in the third quarter 2004 groundwater monitoring and groundwater interim action 

status report (Landau Associates 2005a), and are summarized below. 

From July 12 through 16, 2004, Time Oil's contractor (lSOTEC) injected ISCO reagents 

(17 percent hydrogen peroxide, complexed iron catalyst, and tap water) at 40 (lP-l-A through IP-21-A, 

and IP-23-A through IP-4l-A) direct-push injection points located in the former source area of PCP 

impacts and downgradient of the source area. In addition, ISCO reagents were pumped into six lateral 

injection wells (MPLINE-Ol, -02E, -02W, -03E, -03W, and -04) located in the former PCP source area. 

The approximate locations of the direct-push ISCO injection points and lateral injection wells are shown 

on Figure 2-8). 

The injection points were direct-push probes installed by the drilling contractor (Cascade 

Drilling, Inc.) and consisted of 1.5-inch diameter, 3-ft long injection screens attached to the bottom of the 

direct-push rods. The injection points were driven to a depth of approximately 19 ft BGS and spaced 

approximately 40-ft apart. The ISCO reagents were delivered at a depth of approximately 16 to 19 ft BGS 

(1 to 4 ft below the groundwater table). The ISCO injection typically consisted of approximately 200 

gallons of hydrogen peroxide, 200 gallons of iron catalyst, and 60 gallons of water at each direct-push 

point. A total of approximately 7,650 gallons of 17 percent hydrogen peroxide, 7,650 gallons of iron 

catalyst, and 2,330 gallons of tap water were injected into the subsurface using the direct-push points. 

Based on the apparent effectiveness of the July 2004 ISCO event in reducing PCP concentrations in the 

upper zone groundwater, the radius of influence assumed for the injection points of approximately 25 ft 

appears to be accurate. 

The six lateral injection wells are constructed of 4-inch diameter, schedule 40 PVC pipe with 

solid wall risers and horizontal sections comprised of alternating sections of solid wall pipe and well 

screen pipe. ISCO reagents were pumped into the lateral injection wells through the solid wall risers to 

diffuse into the groundwater formation through the well screen pipe. The horizontal portion of each of 

these lateral injection wells is located at approximately 12.5 ft BGS. Approximately 100 gallons of 

hydrogen peroxide, 100 gallons of iron catalyst, and 60 gallons of tap water were pumped into each of the 

two vertical risers at each lateral injection well. A total of approximately 1,200 gallons of 17 percent 

hydrogen peroxide, 1,200 gallons of iron catalyst, and 720 gallons of water were pumped into the 

subsurface using the lateral injection wells. 
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Based on comparison of groundwater analytical data collected in February and July 2004 prior to 

the injection (baseline) with post-injection groundwater data, the PCP concentration in the upper zone 

groundwater monitoring wells (RW-l, LW-llS, LW-13S and OX-IS through OX-4S, OX-6S, OX-7S, 

and OX-8S) was reduced by 63 percent (OX-8S) to 92 percent (OX-3S). The PCP concentration in the 

deep groundwater monitoring well (LW-llD) was reduced from 1.5 IlglL to less than 0.5 Ilg/L. The PCP 

concentration in the water collected from SD M -1 was reduced from 1,000 Ilg/L to 158 Ilg/L. 

Comparison of the PCP plume concentrations in the upper zone using the June 2004 (Figure 2-9) 

and August 2004 (Figure 2-10) data, shows an apparent reduction in the estimated lateral extent of the 

plume in the east-west direction. However, the north-south extent of the plume remains relatively 

unchanged, although PCP concentrations were significantly reduced. The extent of the PCP plume in the 

lower zone groundwater before and after the injection was negligible. 

The mass of PCP in the upper zone groundwater prior to the ISCO injection in July 2004 was 

estimated to be approximately 1.01 pounds, based on the groundwater samples collected in June 2004. 

The mass of PCP in the upper zone groundwater following the ISCO injection in July 2004 was estimated 

to be approximately 0.32 pounds, based on the groundwater samples collected in August 2004. The PCP 

mass calculations are provided in Appendix G of the third quarter groundwater monitoring and 

groundwater interim action status report (Landau Associates 2005a). Based on the mass calculations, it 

appears that the ISCO injection in July 2004 may have caused a mass reduction of PCP of approximately 

0.69 pounds, or 68 percent. 

Baseline and post-injection concentrations of dioxin/furan compounds were also monitored at 

three wells to determine whether there was any change due to implementation of the ISCO technique. 

The results indicated the following: 

• The Total Equivalency Quotient (TEQ) m RW-l increased from 0.00016272 ng/L to 
0.001402 ng/L. 

• The TEQ in OX-2S decreased from 0.11 ng/L to 0.02922 nglL. 

• The TEQ in OX-6S increased from 0.003588 ng/L to 0.300869 nglL. 

At this time, it cannot be definitively determined if the change in dioxin/furan compound concentrations 

can be attributed to the ISCO injection; however, the concentration of dioxin/furan compounds will be 

monitored in these three wells in the future to determine if there are changes in concentration trends that 

can be attributed to future ISCO injection events. 

A second full scale ISCO injection event was conducted in January 2005. The results of this 

event are pending and will be provided to DEQ with the first quarter 2005 groundwater monitoring and 

groundwater interim action status report (Landau Associates in preparation), 
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2.2.3 PHASE III REMEDIAL INvESTIGATIONS 

As described in Section 1.1, the Phase III RI was focused on areas of the Terminal where no 

extensive soil or groundwater investigations had been previously performed as part of the Phase I, Phase 

II, or East Property investigations. These areas are referred to as the Phase III study area (shown on 

Figure 1-2). For purposes of identifying and addressing data gaps, the Phase III investigative work was 

performed in three stages: a preliminary evaluation, an interim subsurface investigation, and the Phase III 

RI. Activities associated with the preliminary evaluation and interim subsurface investigation, and the 

results of these investigations, were previously documented in technical memoranda titled Phase III 

Preliminary Evaluation (Landau Associates 2002e) and Phase III RI - Interim Subsurface Investigations 

(Landau Associates 2003d). 

The following sections summanze the preliminary evaluation and interim subsurface 

investigations conducted as part of the Phase III RI. 

2.2.3.1 Preliminary Evaluation 

The preliminary evaluation, conducted during the fall of 2001, was performed to identify whether 

hazardous substances had been released to the environment within the Phase III study area; to evaluate the 

general distribution of the hazardous substances, if found, in groundwater and soil; and to collect 

geological, hydrogeologic, and chemical data in advance of a full-scale Phase III RI. The preliminary 

evaluation included identification of 17 potentially impacted areas based on a review of historical aerial 

photographs and a review of historical operations at the terminal. These areas are described in Table 2-5 

and shown on Figure 2-7. During the preliminary evaluation, 35 biased soil samples were collected from 

these potentially impacted areas and submitted for laboratory analysis. However, because the Phase III 

study area also includes several acres outside of these potentially impacted areas, an area-wide soil 

sampling approach (in conjunction with a biased sampling approach) was used to characterize soil during 

the preliminary evaluation. The area-wide approach included dividing the Phase III area into 27 200-ft by 

200-ft grids, randomly selecting two to three soil sample locations within each grid, and compo siting 

samples within a grid. This approach distributed soil sample locations throughout the 24-acre wide Phase 

III study area. Seventy-eight area-wide soil samples were collected from the 27 random grid-based 

sampling locations and submitted for laboratory analysis. The biased sampling locations within the 17 

potentially impacted areas, the grid layout, and the random-based grid sampling locations are shown on 

Figure 2-7. In addition to soil sample collection, discrete groundwater samples were collected from 23 

temporary well points located within the Phase III study area. The groundwater sampling locations were 
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selected to evaluate groundwater conditions where monitoring wells did not exist at the time of the 

preliminary evaluation. Discrete groundwater sampling locations (GW -#) are shown on Figure 2-11. 

Also, during implementation of the preliminary investigation, Schnitzer Investment Corporation 

(Schnitzer) collected soil and groundwater samples at nine direct-push borings located on the Time Oil 

property just west of the Bell Terminal Tank Farm area. These samples were collected as part of an 

investigation being performed at the former PEO property located directly south and west of the 

Terminal. During the sampling, Landau Associates collected split soil and groundwater samples at the 

nine borings for Time Oil. The soil boring locations (SCH-#) are shown on Figure 2-7. 

Results from the preliminary evaluation and the Schnitzer split sampling are provided in the 

Phase III preliminary evaluation technical memorandum (Landau Associates 2002e). Further discussion 

regarding sampling locations and analysis is provided in Section 5.1 of this report. A discussion of the 

preliminary evaluation results with the other Phase III Rl results is provided in Section 7.0. 

2.2.3.2 Interim Subsurface Investigation 

Three subsurface investigations were conducted at the Terminal in July 2002 as part of the Phase 

III Rl for the site. The investigations included: 1) a subsurface geology investigation within the Phase III 

study area using the cone penetrometer technique (CPT), 2) an investigation to better characterize soil and 

groundwater concentrations in the Bell Terminal Tank Farm area that were identified during the 

preliminary evaluation, and 3) a focused investigation to better define the extent of soil contamination 

identified in selected areas of the Phase III study area during the preliminary evaluation. Results from 

these investigations are presented in the Phase III interim subsurface investigation technical memorandum 

(Landau Associates 2003d) and are summarized below. 

The CPT investigation was conducted to further evaluate the subsurface geology and 

hydrogeology of the Phase III study area, specifically regarding the extent of the confining unit and the 

interconnection between the upper and lower groundwater zones. Twenty-seven CPT explorations were 

completed at locations throughout the Phase III study area (Figure 2-11). Information regarding soil 

behavior type and static water level at various depths was used to refine the geological and hydrogeologic 

conceptual site model. The geologic and hydrogeologic information from the CPT borings are discussed 

in Section 6.0 of this report. 

Along with the CPT investigation, soil and groundwater samples were collected within the Bell 

Terminal Tank Farm area following the detection of gasoline-range and diesel-range petroleum 

hydrocarbons in soil and groundwater during the Schnitzer investigation. To evaluate the source of the 

contamination, soil samples were collected at several depth intervals from ten locations (shown on 

Figure 2-7) within the Bell Terminal Tank Farm area. Shallow groundwater samples were also collected 
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from each of the ten locations. Sampling locations and methods along with the analytical results are 

discussed in Sections 5.1 and 7.0 of this report. 

In conjunction with the CPT investigation, five discrete soil samples were collected to better 

define the extent of contamination detected in the capillary fringe soil where only compo sited samples 

were previously collected. The discrete soil samples were collected within the Phase III preliminary 

evaluation sampling grids 2, 12, 13, and 21 for chemical analyses (Figure 1-2). Results from the 

additional discrete soil sampling are discussed in Section 7.0 of this report. 

2.3 REGULATORY SETTING 

In July 1991, Time Oil entered into a VCP agreement with DEQ for DEQ review and oversight of 

cleanup of hazardous substances at the Terminal (DEQ 1991). Time Oil was notified in May 1992 (DEQ 

1992) that the project was being referred to the Resource Conservation Recovery Act (RCRA) program in 

lieu of continued work with the VCP. Subsequently, at DEQ's request, Time Oil submitted a site 

characterization report to DEQ in August 1993 (Landau Associates 1993a) and submitted a draft RCRA 

facility investigation (RFI) work plan for the former PCP mixing area to DEQ in December 1993 (Landau 

Associates 1993b). In the spring of 1994, DEQ verbally advised Time Oil that the project would be 

transferred back to the VCP and, in October 1995, Time Oil received correspondence from DEQ formally 

reinstating the project to DEQ's VCP (DEQ 1995). A VCP agreement between Time Oil and DEQ was 

finalized on September 5, 1996. Since that time, investigations at the Terminal have been conducted in 

accordance with the state of Oregon's Hazardous Substance Remedial Action Rules (OAR 340-122), and 

associated guidance documents. The guidance documents are listed in the corresponding sections of this 

report, as applicable. 

2.4 FACILITY PERMITS AND REGULATORY COMPLIANCE 

Currently and historically, stormwater and wastewater from the Terminal has been managed in 

compliance with stormwater permits and a wastewater permit under NPDES requirements. A list of 

current and past permits at the terminal and the sampling requirements are provided in the following 

sections. 

2.4.1 STORMWATER 

Stormwater primarily infiltrates at the Terminal. In areas where stormwater runoff occurs, the 

stormwater is routed to the onsite wastewater treatment system (WWTS) or collected into the storm drain 

lines for discharge to the Willamette River. Stormwater from the former industrial areas of the terminal, 
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including the loading rack along the rail spur, the truck loading rack, the valve pit on the vessel dock, and 

the other areas where valves exist is routed to the WWTS. As described in the following section, the 

WWTS is under a permit from the COP (Metro) for discharge to the sanitary sewer along Time Oil road. 

Stormwater from the terminal entrance area and the low topographic area east of the rail spur and from 

the other areas of the Terminal during storm events is collected into the storm drain line for discharge into 

the Willamette River. The river outfall is under a NPDES permit as listed below. 

The storm drain line runs east-west along the length of the Terminal about 160 ft north of the 

southern property boundary (Figures 2-1 and 2-2) to the river outfall. The storm drain was constructed 

before construction of the Terminal in 1943 and, therefore, backfill/construction details are not available. 

Internal inspection of a 600-ft section of the storm drain by remote video camera in April 2000 revealed 

that the line is a l5-inch diameter concrete pipe. The pipeline appears to be in good condition with few 

internal leaks. Several lateral lines to the main line were also observed in the Main Terminal Tank Farm 

area. One of the lateral lines was damaged during drilling of the horizontal well installed as part of the 

groundwater interim action (see Section 2.2.2.6). The lateral lines were subsequently isolated from the 

main line using internal patches. 

Stormwater data collected between September 2001 and August 2002 at the catch basin closest to 

the river contained PCP concentrations ranging from 0.7 to 190 Ilg/L. Except for diesel-range petroleum 

hydrocarbons, petroleum compounds (gasoline, mineral spirits, kerosene, and lube oil) were not detected. 

Diesel-range petroleum hydrocarbons were detected twice at concentrations of 0.261 mg/L and 0.3 mg/L. 

These data and the groundwater flow pattern in the upper zone indicated that upper zone groundwater was 

likely infiltrating into the storm drain line. In October 2002, a groundwater intercept system was installed 

within the storm drain to capture groundwater between the two stormwater manholes closest to the river. 

Stormwater samples collected from the groundwater intercept system located in the catch basin closest to 

the river (SDM-l) continue to be analyzed as influent into the onsite WWTS on a quarterly basis; 

however, these concentrations represent groundwater captured by the intercept system that do not reach 

the river outfall. Samples are also collected from the river outfall, when exposed. 

The current and historical stormwater permits are listed below. 

Permit Type File No. Start Date Outfalls Parameters/Frequency 

1200-T 109186 8/13/96 River Oil & Grease; pH; total Phosphorus; COD; TOC; 
metals (As, Cd, Cr, Cu, Pb, Hg, Ni, Zn); TSS 

1200-Z 109186 11/6/97 River Oil & Grease; total copper, lead, zinc; pH; TSS 

1200-C 109737 11/16/01 Turbidity 
(East Property only) 
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2.4.2 WASTEWATER 

Wastewater effluent samples are collected from the onsite WWTS in accordance with the permit 

requirements. Wastewater effluent concentrations typically meet the maximum allowable limit for PCP at 

40 Ilg/L. Wastewater effluent is discharged to the COP sanitary sewer along Time Oil Rd, under the 

permit described below. 

Permit Permit Start Outfalls Volumes Parameters! 
Type Number Date Frequency 

POTW 400-121 2/15/96 Sanitary sewer None specified PCP, BETX, pH 

Since groundwater recovery began as part of a groundwater interim action m fall 2000, 

wastewater effluent concentrations from the onsite WWTS have met the maximum allowable limit except 

for a single occurrence in July 2003, and sporadically throughout January though April 2004. Following 

notification to the COP and shutdown of the system following each upset, the rate of hydrogen peroxide 

solution introduced to the water was increased and the sampling frequency was increased to weekly until 

compliance within the allowable limit was consistently achieved. In March 2004, permission was 

obtained from the COP to modify the WWTS to improve the efficiency of the treatment system. The 

modifications included the use of a higher dose of hydrogen peroxide, implementation of a batch/mix tank 

prior to discharge, and aeration of the batch-mix tank to improve contact between the hydrogen peroxide 

and groundwater being treated. In response to the upset condition in April 2004, minor changes were 

made to the WWTS to improve the aeration of the water prior to discharge. Since April 2004, effluent 

concentrations indicate that the WWTS has been operating within the established permit limits. 

Documentation of the upset conditions was provided to the COP. Effluent concentrations for each 

sampling event are provided in the respective quarterly groundwater monitoring and interim action status 

reports. 
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3.0 PHYSICAL SETTING 

This section provides a description of the physical setting of the Terminal, including topography, 

regional geology and hydrogeology, surface water features, climate, and meteorology. 

3.1 TOPOGRAPHY 

The Terminal covers approximately 52 acres within the floodplain of the Willamette River. The 

ground surface at the Terminal is relatively flat, with ground surface elevations in the Main Terminal 

Tank Farm area and the Bell Terminal Tank Farm area ranging from about 28 to 30 ft MSL. Along the 

western boundary of the Main Terminal Tank Farm area, the ground surface slopes abruptly downward to 

the Willamette River with topographic elevations ranging from 30 to 8 ft MSL. The East Property, which 

covers approximately 27 acres, is generally flat with a topographic elevation ranging from 24 to 27 ft 

MSL. The only significant variation from the generally flat topography is a large linear topographic 

mound in the northern portion of the East Property. The east-west trending mound is approximately 

450 ft x 50 to 80 ft (L x W) with a topographic range from 24 to 38 ft MSL (Figure 2-1). 

Historical aerial photographs indicate that prior to site development for the Terminal, similar to 

current conditions, the area was located in the river floodplain adjacent to the main channel with no 

apparent historical river channels or other river geomorphic features or surface water bodies that would 

impact current stormwater or groundwater flow. Historical aerial photographs showing the area in the 

late 1930s are shown on Figures 2-12 and 2-13. Historical aerial photographs for site conditions after 

Terminal development beginning in 1944 are provided in the Phase III RI work plan (Landau Associates 

200la). 

Historically, ground surface topography at the Terminal has likely been affected by periodic 

dredging of the Willamette River. Dredge material from the river was likely used throughout the site as 

fill for land development. A review of historical aerial photographs indicates that the topographic mound 

on the East Property existed as early as 1940, but was likely created when the East Property was leveled. 

Based on a review of historical aerial photographs (Landau Associates 1997b), some changes to the west 

side of the mound have occurred through time due to scraping from excavation for borrow or regrading, 

but the majority of the mound has remained unchanged since the 1940s. 

Except for the East Property, the main entrance road, and the areas around the office and loading 

racks, most of the site lacks vegetation and is unpaved. Vegetation on the East Property mainly consists 

of small scrub brush, blackberry bushes, and grasses. A small topographic depression (approximately 

0.9 acre) was observed on the far northeastern comer of the property as part of a site survey conducted for 

the ecological risk assessment screening process (Landau Associates 1999a). Based on discussions with 
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Time Oil personnel, the depression formed in recent years (since 1995) when drainage from this area was 

blocked by construction and mounding of soil on the adjacent property to the east. In December 2000, the 

Oregon Department of State Lands (DSL) determined that the area was not a jurisdictional wetland on the 

basis that it appeared to be artificially created on fill material (Oregon DSL 2000). 

The Terminal is located approximately at river mile 4 on the Willamette River. Along this reach, 

the river flows to the northwest and is about 1,500 ft wide. 

3.2 REGIONAL GEOLOGY 

This section provides a description of the regional geology in the area, as summarized from 

several published reports (Swanson et. al. 1993; McFarland and Morgan 1996; and Beeson et. al. 1991). 

Regional surficial geology and a regional geologic cross section based on these references are provided 

on Figures 3-1 and 3-2, respectively. The cross section includes a section through the Willamette River at 

a location that approximately bisects the Terminal. Local geology for the Terminal is described later in 

Section 6.1. 

The Terminal is located within a structural basin referred to as the Portland Basin. The Portland 

Basin is defined as the area bounded by the Tualatin Mountains to the west, the Lewis River to the north, 

the foothills of the Cascade Range to the east, and the Clackamas River to the south. The Portland Basin 

is described as a northwest trending, pull-apart basin with northwest and northeast trending topographic 

lineations, faults, and folds. The Tualatin Mountains form a northwest-trending anticlinal ridge that is 

bounded along its eastern flank by the Portland Hills Fault (Figure 3-1). The Willamette River flows 

along the base of the eastern side of the Tualatin Mountains and the Terminal is located along the 

northeastern bank of the river. The Portland Basin is comprised of two distinct geologic associations: the 

basin-fill sediments oflate-Miocene to Holocene age that are present throughout much of the basin, and 

sedimentary and volcanic bedrock units of Miocene to Pliocene age that underlie the basin-fill sediments 

and outcrop around the edge of the basin on the west, north, and east. These geologic formations are 

discussed in the following paragraphs, from oldest to youngest: 

• Columbia River Basalt Group (Tcr). The bedrock units of the Portland Basin are 
comprised of the Miocene flood basalts identified as the Columbia River Basalt Group 
(CRBG) and the Skamania volcanics. The CRBG is the most extensive rock unit in the 
Portland Basin. This unit has been folded and faulted and forms the Tualatin Mountain 
uplands southwest of the site. The unit is assumed to underlie the approximate 1,800 ft 
thickness of the younger basin-fill sedimentary and volcanic rocks in the center of the basin 
and reaches a maximum thickness of more than 700 ft. 

• Sandy River Mudstone (Tsr) and Troutdale Formation (Tt). Immediately overlying the 
bedrock units throughout much of the basin are the fine-grained sediments of the Sandy River 
Mudstone and the conglomerate and finer-grained deposits of the Troutdale Formation of 
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Miocene to Pliocene age. The Troutdale Formation overlays and interlays with the Sandy 
River Mudstone. These geologic formations were derived from sediment deposited by an 
ancestral Columbia River and local streams draining the Cascade Range as well as sediment 
derived from episodes of Pliocene high Cascade volcanism. The Troutdale Formation is the 
most extensive sedimentary unit in the Portland Basin. 

• Catastrophic Flood Deposits (Qff). During the late Pleistocene, sediments were deposited 
by alluvial and catastrophic flood events in the Portland Basin as a result of repeated failures 
of glacial ice dams that impounded glacial Lake Missoula (Waitt 1985). These sediments fill 
the center of the basin and are thickest adjacent to the current locations of the Columbia and 
Willamette Rivers. Catastrophic flood deposits consist of a basaltic sand and gravel unit with 
varied amounts of cobbles and boulders and a finer stratified, sand, silt, and clay unit. The 
coarse unit is found near the present channel of the Columbia River and beneath Sauvie 
Island. 

• Alluvium (Qal). Recent alluvial deposits exist along all major streams in the Portland Basin 
with the most extensive deposits along the Columbia and Willamette Rivers. The Columbia 
and Willamette River alluvium is primarily sand and silt, whereas the alluvium of the major 
tributaries is mostly cobble and gravel. Based on geologic logs for wells located near the 
Terminal, these deposits reach a maximum thickness of about 180 ft. 

3.3 REGIONAL HYDROGEOLOGY 

This section provides a description of the regional hydrogeology for the Terminal area, as 

summarized from published reports (McFarland and Morgan 1996 and Swanson et. al. 1993). Local 

hydrogeology at the Terminal is discussed in Section 6.2. 

Eight major hydrogeologic units form the Portland Basin aquifer system (for a description of the 

Portland Basin, see Section 3.2). From oldest to youngest, they include: older rocks, sand and gravel 

aquifer, confining unit 2, the Troutdale Sandstone Aquifer, confining unit 1, the consolidated gravel 

aquifer, and the unconsolidated sedimentary aquifer. The eighth unit is the undifferentiated fine-grained 

sedimentary aquifer that exists in areas of the basin where the Troutdale Sandstone Aquifer and the Sand 

and Gravel Aquifer pinch out. These units can be grouped into three major subsystems, from oldest to 

youngest: older rocks, lower sedimentary, and upper sedimentary. 

The older rock subsystem consists of Miocene and older volcanic and marine sedimentary rocks, 

generally of low permeability, that underlie and bound the basin-fill sediments in the Portland Basin. 

With the exception of the CRBG, these older rocks are poor aquifers and, in most areas, supply water in 

quantities adequate only for domestic use. These rocks are not a primary source of water in many parts of 

the basin. Where the older rocks are covered by basin-fill sediments, the older rocks are generally too 

deep to be used as a water supply under the current demand for water. 

In most areas of the basin, the lower sedimentary subsystem IS composed of interbedded 

consolidated silt, sand, and clay referred to as confining unit 1 and confining unit 2, and interlayered vitric 
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sandstone and quartzite-pebble-bearing basaltic conglomerate referred to as the Troutdale Sandstone 

Aquifer and the Sand and Gravel Aquifer. Toward the western edge of the basin (i.e., along the 

Willamette River), the Troutdale Sandstone Aquifer and Sand and Gravel Aquifer become finer grained 

and apparently pinch out. In these areas, confining unit 2 and confining unit 1 are not distinguishable 

from each other, and the lower sedimentary subsystem is mapped as undifferentiated fine-grained 

sediments. This undifferentiated fine-grained sediment unit is generally a poor water-bearing formation. 

The upper sedimentary subsystem is composed of an unconsolidated sedimentary aquifer 

overlying the consolidated gravel and volcanic aquifer known as the Troutdale Gravel Aquifer. The 

unconsolidated sedimentary aquifer consists mainly of late Pleistocene catastrophic flood deposits (Qff) 

and recent Columbia River alluvium (Qal). The aquifer also includes water-bearing alluvial deposits that 

occur along smaller streams in the basin as well as floodplain deposits, and terrace deposits along major 

tributaries. Both the unconsolidated sedimentary aquifer and the Troutdale Gravel Aquifer are important 

and productive aquifers in the Portland Basin. In some parts of the basin, the unconsolidated sedimentary 

deposits are unsaturated; however, in other areas where the unconsolidated sedimentary aquifer consists 

of saturated alluvium or coarse-grained catastrophic flood deposits, the aquifer is considered the most 

productive aquifer in the Portland Basin, yielding up to 6,000 gallons per minute (gpm). Alluvium 

underlying the Columbia River and Willamette River floodplains consists primarily of clayey silt and 

sand that yields only 5 to 40 gpm. Coarser-grain catastrophic flood deposits can yield 100 to 200 gpm. 

The Troutdale Gravel Aquifer can yield from 50 to 2,000 gpm and many public supply, industrial, and 

domestic supply wells are completed in this aquifer. 

Upland areas (i.e., Tualatin Mountains, Boring Hills, and western Cascade Range) have strong 

downward components of groundwater flow and are classified as recharge areas. Recharge to the aquifer 

system in the Portland Basin is primarily by infiltration of precipitation. However, within the urbanized 

parts of the basin, other sources contribute significant amounts of water locally to the aquifer. The two 

most significant urban sources of recharge are runoff from impervious surfaces to storm drains or dry 

wells, and effluent from onsite wastewater treatment or disposal systems (McFarland and Morgan 1996). 

Lowland areas (narrow zones along the major streams of the Portland Basin) generally have 

strong upward components of groundwater flow and are classified as discharge areas. Groundwater 

discharge in the Portland Basin is primarily to springs, streams, and by pumping from wells. The largest 

component of groundwater discharge in the Portland Basin is to streams and rivers. Most streams and 

rivers in the basin are gaining (i.e., receiving groundwater), including the Columbia and Willamette 

Rivers. 
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3.4 SURFACE WATER FEATURES 

The Willamette River bounds the Terminal to the west, but there are no surface water features 

(streams, lakes, etc.) on the Terminal property. Because of the relatively flat topographic ground surface, 

most surface water runoff likely infiltrates directly into the ground. Any runoff along the roads or old 

railroad beds likely flows toward the eastern side of the property. 

3.5 CLIMATE AND METEOROLOGY 

Climate and meteorology data discussed in this section were collected at the Portland 

International Airport (PDX) by the National Oceanic and Atmospheric Administration (NOAA; 

htlp://www.ocs.orst.edu). PDX is located approximately 9 miles east of the Terminal. 

The Terminal is located approximately 50 miles from the Pacific Coast and midway between the 

low coastal range to the west and the higher Cascade range to the east. The climate in the project area is 

west coast marine, characterized by moderate rainfall. The Cascade mountain range forms a rain shadow 

from the coastal moisture to the arid and semiarid regions of eastern Oregon and Washington. 

The average annual rainfall in Portland (November 1941 through September 2003) was about 

36 inches. The average annual rainfall recorded during performance of the Phase III RI activities (2001 to 

2003) was approximately 31 inches, and the average monthly rainfall during that time was 2.6 inches. 

Approximately 60 percent of the annual rainfall occurs during the winter months in the Portland area. 

Monthly average temperatures at PDX varied between about 35°P during the winter months to about 77°P 

during the summer months between 1941 and 2003. 

Airflow is usually from the northwest in spring and summer and from the east-southeast in fall 

and winter. Average wind speed at PDX ranges from approximately 7 miles per hour (mph) in September 

and October through 10 mph in January. The annual mean windspeed is 8 mph. 
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4.0 LAND AND BENEFICIAL WATER USE EVALUATIONS 

In accordance with OAR 340-122-080 (e) and (f), evaluations were conducted regarding current 

and reasonably anticipated future land use and regarding current and reasonably likely future beneficial 

water use at the Terminal and surrounding areas as part of the Phase II RI. The information collected 

during these evaluations is reported in the Phase II RI report (Landau Associates 2001b). Updated 

information obtained during the Phase III RI investigation has been incorporated into these evaluations. 

These evaluations will be used during subsequent studies to evaluate potential human and ecological 

exposures during the risk assessment and for selecting protective remedial options. The land and 

beneficial water use evaluations are summarized below. 

4.1 LOCALITY OF THE FACILITY 

The locality of the facility is defined by DEQ rule as "any point where a human or an ecological 

receptor contacts, or is reasonably likely to come into contact with, facility-related hazardous substances." 

[OAR 340-122-115(34)]. Based on the soil and groundwater data collected for all phases of the remedial 

investigation (see Section 7.0 for nature and extent of contamination at the Terminal), the locality of the 

facility for the Terminal has been defined to include all of the Phase II and Phase III study areas, and the 

shoreline west of the Main Terminal Tank Farm area extending to the locations of the shoreline wells, as 

shown on Figure 4-1. Based on the shoreline groundwater data collected in November 2004, February 

2005, and June 2005, the river has not been included in the locality of facility because, as discussed in 

Section 7.2.2.2, except for chromium and copper at a few shoreline wells during the November 2004 

event sampling, facility-related groundwater contaminants are currently not reaching the Willamette River 

at concentrations above applicable screening level values. These data indicate that, even though there is a 

physical groundwater transport pathway from the upland areas of the terminal to the river, there is not a 

complete exposure pathway via groundwater at the Time Oil facility to the Willamette River. Therefore, 

groundwater discharge to the Willamette River is not a current or future beneficial use of the groundwater 

and the Willamette River is not within the locality of the Time Oil facility. Groundwater concentrations 

at the shoreline wells will be confirmed through a full year of groundwater monitoring. Also, Time Oil is 

planning to conduct a source control evaluation to determine whether there is a potential for constituents 

currently observed in wells within the Main Tank Farm Area to migrate to the river. Historical discharges 

to the river, including discharges via the storm drain will be addressed during the RIIFS for the Portland 

Harbor Superfund Project. Low level detections of PCP have been observed within the lower zone during 

the past year at the southern property boundary of the Terminal. The current groundwater interim action 

has effectively reversed downgradient groundwater flow near this area; however, because the 
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predominant groundwater flow direction from this area is to the west/southwest toward the flver 

(Bridgewater Group 1998,2001) and there is potential for migration of these concentrations to the river in 

the absence of the interim action, a small portion of the fonner PEO property south of the property 

boundary near the river is included in the locality of facility. Continued implementation of the 

groundwater interim action and implementation of the ISCO technique is expected to contain migration of 

and remediate groundwater impacted by, PCP originating from the fonner PCP fonnulation operations in 

the Phase II RI study area at the Tenninal. 

The Port of Portland T-5 property to the north of the Main Tenninal Tank Fann area near the 

river is possibly down- or cross-gradient of the Tenninal. Data collected from the new wells located at 

the north property boundary at the northern edge of the Main Tenninal Tank Fann area during the fourth 

quarter 2004 event indicate that low levels of contaminants were detected in groundwater in this area. 

During June 2005, Time Oil attempted to sample two existing wells on the Port of Portland property 

located within 300 ft of the tenninal's north property boundary. Both wells were dry. Sampling of these 

wells will be attempted again during the wet season, likely in late 2005 or early 2006. Until these sample 

results are collected and evaluated, the locality of facility boundary in this area is approximate, but 

assumed to extend to the north property boundary. 

The property west of the Bell Tenninal Tank Fann area has not been included in the locality of 

the facility because, although contaminants have been detected in soil and groundwater along the western 

property boundary, the data indicate that there appears to be a separate source for contamination in this 

area and also in the area on the fonner PEO property where product has been observed in well MW -4 on a 

consistent basis between 2001 and 2003 (the most recent data available) (Gradient 2003). Well MW-4 is 

located on the fonner PEO property more than 100 ft downgradient of the operating portion of the Bell 

Tenninal Tank Fann area and about 50 ft from the western property boundary near the locations of the 

fonner diesel ASTs where significant petroleum releases are known to have occurred. No product has 

ever been observed within the Bell Tenninal Tank Fann or within the Time Oil property boundary in this 

area. Even though it is likely that the plume originating from the central portion of the Bell Tenninal 

commingles with the plume originating near the western property boundary, and that both of these plumes 

commingle with other contamination originating on the fonner PEO property where significant petroleum 

releases are known to have occurred, such as in the area where the fonner diesel ASTs were located near 

well MW -4, it is unlikely that the elevated concentrations observed near the western property boundary or 

on the fonner PEO property originate from the Bell Tenninal. This conclusion is based on the significant 

increase in both soil and groundwater concentrations for petroleum constituents across the western 

property boundary and on the fonner PEO property. Therefore, the locality of facility boundary was 

extended to the western property boundary. Data from the adjacent property is not sufficient to identify 
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the point at which any plume moving from the Bell Terminal terminates within plumes originating at the 

PEO property in order to define the locality of the facility in this area with certainty. 

4.2 LAND USE EVALUATION 

As described in the Phase II RI report, a land use evaluation was conducted to identify the current 

and reasonably anticipated future land uses at the Terminal and surrounding properties immediately 

adjacent to Terminal. The land use evaluation was conducted in accordance with DEQ's guidance 

Consideration of Land Use in Environmental Remedial Actions (DEQ 1998b) and included a survey of 

adjacent properties, determination of current zoning and comprehensive plans, and identification of any 

regional trends relevant to land use and activities at the Terminal and the surrounding properties. The 

results of the land use evaluation identified the following historical and current land use information 

about the Terminal and at the adjacent properties: 

• Current and historical land use for the Terminal and the adjacent properties is/was primarily 
industrial with some commercial use. Current adjacent property owners are shown on 
Figure 4-2. 

• The East Property at the Terminal and the property owned by Jefferson Smurfit were also 
used by the military in the 1940s for military barracks and equipment storage. 

• The current zoning of the Terminal property is heavy industrial (lH), which is also the 
comprehensive plan designation for the site property. This designation indicates that the 
likely reasonable future land use at the Terminal and surrounding properties is and will 
remain as heavy industrial. 

• The Terminal area is within a River Industrial Greenway Zone overlay, within which "river­
dependent and river-related industries which strengthen the economic vitality of Portland as a 
marine shipping and industrial harbor, while preserving and enhancing riparian habitat and 
providing public access where practical" are encouraged and promoted. Any changes to 
these designations would require rezoning and are unlikely based on the overall current and 
planned future use ofland in the vicinity of the Terminal. 

Zoning designations for the Terminal and the adjacent properties are presented on Figure 4-3. 

4.3 BENEFICIAL WATER USE DETERMINATION 

As described in the Phase II RI report, a beneficial water use determination was conducted by 

evaluating current, historical, and reasonably likely future water uses at the Terminal and adjacent 

properties. The evaluation was conducted in accordance with OAR 340-122-080 and DEQ's Guidance 

for Conducting Beneficial Water Use Determinations at Environmental Cleanup Sites (DEQ 1998c) and 

also considered the beneficial uses of the Willamette River, as designated by OAR 340-041, Table 340A. 
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The beneficial water use determination included: inventorying active and inactive private and 

public/municipal wells within a I-mile radius of the Terminal, a survey of adjacent property owners and 

public water suppliers, a review of hydrogeologic documents, a survey of surface water bodies within the 

Terminal property boundaries or on adjacent properties, and a survey of water rights. Private and 

municipal wells and water rights identified within a one-mile radius of the Terminal are shown on Figures 

4-4 and 4-5, respectively. 

The results of the evaluation and the data collected during the Phase II and Phase III RI 

developed the following information about the current and likely future beneficial use of groundwater and 

surface water at the Terminal, at adjacent properties, and within a I-mile radius of the Terminal: 

• The current and likely future beneficial use of groundwater and surface water at the Terminal, 
at adjacent properties, and within a I-mile radius of the Terminal is primarily industrial with 
limited use for irrigation of ornamental vegetation (i.e., not food crops) and does not include 
use as drinking water. Irrigation does not occur in direct proximity to the site and 
groundwater flow patterns are not impacted by pumping for irrigation; therefore, exposure to 
groundwater via irrigation is not a significant pathway. Groundwater at the Terminal is 
currently not used for any purposes; future groundwater use at the Terminal is expected to be 
limited to industrial use. However, there is insufficient yield of upper zone groundwater to 
facilitate its use for industrial purposes. 

• A mitigation wetlands area, owned by the Port of Portland (Port), is located on the adjacent 
property to the north of the Terminal. Contaminants are present in soil and groundwater 
along the northern property boundary of the Main Terminal Tank Farm area. Time Oil 
attempted to sample two wells within 300 ft of the northern property boundary on the Port of 
Portland property in June, 2005, but the wells were dry. However, it is anticipated that these 
wetlands are upgradient of the Phase II and Phase III study areas and, therefore, do not 
provide an exposure pathway for contaminants in the soil and groundwater at the Terminal. 
Time Oil will attempt to sample these wells again during the wet season, likely in late 2005 
or early 2006. 

• The Willamette River borders the Terminal to the west. Contaminants are present in soil and 
groundwater along the western boundary of the Main Terminal Tank Farm area. 
Groundwater samples collected in Willamette River shoreline wells indicate that facility­
related groundwater contaminants are not currently reaching the river at concentrations above 
applicable screening level values. Therefore, the river is not considered to be within the 
locality of the Time Oil facility, and groundwater discharge to the Willamette River is not a 
current or future beneficial use of groundwater within the defined locality of the facility (see 
Section 7.2.2.2). Historical impacts to in-water media in the Willamette River are being 
addressed by sampling and evaluations conducted for the Portland Harbor Superfund RI/FS. 

Shallow groundwater at the Terminal is not considered suitable for beneficial use. For the upper 

zone, aquifer yield is low (less than 1 gpm) and the unit is discontinuous: therefore, the upper zone would 

not likely support long-term use for any purpose. For the lower zone, aquifer yield appears to be adequate 

for use (80 to 100 gpm based on aquifer test results); however, because of its interconnection with the 

upper zone and its heterogeneous nature, it is possible that this yield could not be sustained for long-term 

12/20105 IIEdmdalalwprocl231100911321Phili RI122005 RevisedlPhll1 RI_Rpl_Rev Dec 2005.doc LANDAU ASSOCIATES 

4-4 

BZT0104(e)022753 



use. For example, the lower zone groundwater recovery well, RW-2, has been pumping since fall 2000, 

with sustained yields of only about 8 gpm. Naturally occurring water quality appears to be suitable for 

both units. However, groundwater used for water supply throughout the Portland area has been typically 

derived from the Troutdale aquifers probably because of their significantly higher yield. Therefore, based 

on the significantly more favorable hydrogeologic characteristics of the Troutdale aquifers and historical 

groundwater use in this area, it is unlikely that the shallow water-bearing units defined at the Terminal 

would be used in the future for water supply. D EQ concurred with this determination in its NF A letter for 

the East Property (DEQ 2003a). 

Continued implementation of the groundwater interim action and implementation of the ISCO 

technique is expected to contain migration of and remediate groundwater impacted by, PCP originating 

from the former PCP formulation operations in the Phase II Rl study area at the Terminal. 
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5.0 PHASE III REMEDIAL INVESTIGATION SAMPLING 

This section provides a description of the soil and groundwater investigations performed for the 

Phase III RI. As previously discussed in Section 2.0, the Phase III investigative work was conducted in 

three stages: a preliminary evaluation, an interim subsurface investigation, and the final stage of the Phase 

III RI. Activities associated with the preliminary evaluation and the interim subsurface investigation, and 

the results of these investigations, were previously documented in technical memoranda titled Phase III 

Preliminary Evaluation (Landau Associates 2002e), and Phase III Interim Subsurface Investigation 

(Landau Associates 2003d). These investigations are also described below to provide the sampling 

strategy and rationale used to identify sample locations for the final stage of the Phase III RI. The soil 

analytical data for the investigations performed during the final stage of the Phase III RI, the associated 

data validation report, and laboratory data packages are provided in Appendices E, F, and G of this report. 

Groundwater data collected for the fourth quarter 2003 groundwater monitoring event and for the first, 

second, third, and fourth quarter 2004 groundwater monitoring events are provided in quarterly reports 

(Landau Associates 2004a,b,c and 2005a,b). All analyses were performed by Specialty Analytical, Inc., a 

laboratory located in Tualatin, Oregon, except as noted in Section 5.2.5.1. 

5.1 SOIL INVESTIGATION 

This section describes the soil investigations conducted for the Phase III RI, including the 

preliminary evaluation, the interim subsurface investigation, and the final stage soil investigation. 

5.1.1 PRELIMINARY EVALUATION 

The Phase III RI soil investigation began in August 2001 with the preliminary evaluation (Landau 

Associates 2002e). As described in Section 2.2.3.1, the preliminary evaluation was performed to identify 

whether hazardous substances had been released to the environment within the Phase III study area; to 

evaluate the general distribution of the hazardous substances, if present, in soil; and to collect geologic, 

hydrogeologic, and chemical data in advance of a full-scale Phase III RI. During the preliminary 

evaluation, 17 potentially impacted areas were identified based on a review of historical aerial 

photographs and a review of historical operations at the Terminal. These areas are described in Table 2-5 

and shown on Figure 2-6. During the preliminary evaluation, a biased (or focused) sampling approach 

was used to investigate the soil in these areas. In the smaller potentially impacted areas, the approach 

involved collecting three to four discrete soil samples, each representing a specific depth interval, from a 

central location within each area (referred to as biased sampling areas). For the larger potentially 

impacted areas (also referred to as biased sampling areas), the biased sampling approach involved 
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collecting three to four composite soil samples, each representing a specific depth interval from two 

subsample locations centrally located within the potentially impacted area. The depth intervals sampled 

within the potentially impacted areas included the upper 6 inches (0 to 0.5 ft BGS), 1 to 1.5 ft BGS, 5 to 

5.5 ft BGS, and the capillary fringe. Samples from the upper 1.5 ft of soil were collected to determine 

whether contamination, if any, may be due to surface spills and, therefore, act as a potential source for 

groundwater contamination. A total of 9 surface soil samples (0 to 0.5 ft BGS) and 16 shallow soil 

samples (1 to 1.5 ft BGS) were collected and analyzed. Samples were collected from an intermediate 

depth interval (5 to 5.5 ft BGS) within the unsaturated zone at each location, but were archived at the 

laboratory. The samples were analyzed if contamination was detected in the surface soil sample and the 

results for the shallow soil sample (1 to 1.5 ft BGS) indicated an increasing concentration trend. Only one 

intermediate depth soil sample (5 to 5.5 ft BGS) was analyzed. This sample was collected from 

potentially impacted area B 11. Soil samples were collected from the capillary fringe to determine the 

potential for groundwater contamination at each location. A total of 16 soil samples from the capillary 

fringe zone were collected from the potentially impacted areas, except area B 13, and submitted for 

laboratory analysis. No soil samples were collected from area B13 during the preliminary evaluation 

because soil samples from this area were previously collected in conjunction with the removal of an 

underground storage tank (UST) formerly located within this area (GeoEngineers 2001). 

Because the Phase III study area also includes several acres outside of these potentially impacted 

areas, an area-wide soil sampling approach (in conjunction with the biased sampling approach) was used 

to characterize soil during the preliminary evaluation. The area-wide approach divided the Phase III area 

into 27 200-ft by 200-ft grids, from which 2 to 3 soil sample locations were randomly selected and then 

compo sited within each grid. This approach resulted in the sampling of soil at locations throughout the 

entire 24-acre Phase III study area. A total of 78 area-wide soil samples were collected from the 27 

random grid-based sampling locations and submitted for laboratory analysis. Of these 78 soil samples, 24 

were collected from the surface (0 to 0.5 ft BGS), 27 were collected from the shallow subsurface (1 to 

1.5 t BGS), 1 was collected from an intermediate depth (5 to 5.5 ft BGS), and 27 were collected from the 

capillary fringe zone. The same rationale used for selecting sample depth intervals for the biased 

sampling approach was used for selecting sample depth intervals for the area-wide sampling approach. 

The area-wide random-based grid sampling locations and layouts are also shown on Figure 2-7. 

In addition to the soil samples collected for the preliminary evaluation, five soil samples were 

collected by Schnitzer (SCH-56, SCH-58, SCH-59, SCH-6l, and SCH-63) at locations on Time Oil 

property along the western property boundary, just west of the Bell Terminal Tank Farm area 

(Figure 2-7). The samples were collected within the capillary fringe (approximately 15 ft BGS). Landau 

Associates collected split soil samples for Time Oil at each location. Landau Associates also collected a 
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soil sample at location SCH-60, shown on Figure 2-7. The soil samples collected by Schnitzer were 

analyzed for diesel-, and gasoline-range petroleum hydrocarbons; PAHs, and VOCs. The analytical 

results are presented in Table 5-1 (GP-#). All of the split soil samples collected by Landau Associates 

were analyzed for diesel- and gasoline-range petroleum hydrocarbons. Four of the split soil samples were 

also analyzed for PAHs and VOCs. Results for the split soil samples are also shown in Table 5-1 

(SCH-#). A comparison of the split soil sample results with the Schnitzer soil sample results indicates 

relatively high variability between the results (i.e., the relative percent difference between the diesel-range 

petroleum hydrocarbon results ranged from about 7.5 to 116 percent and the relative percent difference 

between the gasoline-range petroleum hydrocarbon results ranged from about 76.5 to 184 percent). These 

concentration differences are likely related to heterogeneities in the soil sample. The split soil sample 

results for gasoline-range petroleum hydrocarbons were significantly higher for the samples collected by 

Landau Associates than the samples collected by Schnitzer. VOCs were also more frequently detected in 

the samples collected by Landau Associates because of significantly lower laboratory reporting limits. 

Based on the results from the preliminary evaluation, the following soil data gaps were identified: 

• The extent of the confining unit separating the upper water-bearing and lower water-bearing 
zones was not well defined throughout the Phase III study area 

• The source(s) of contamination detected in the Schnitzer soil samples and the split soil 
samples located in the area just west of the Bell Terminal Tank Farm area, but within the 
Time Oil property boundary (Figure 2-7) was not determined 

• The horizontal extent of soil contamination within the capillary fringe in several of the grids 
(2, 3, 8, 9, 12, 13, 14,21,22, and 23) could not be well defined based on the composite soil 
sample results for that specific grid 

• Potential source(s) of contamination in the capillary fringe soil in the Main Terminal Tank 
Farm area were not clearly identified 

• The horizontal extent of surface soil contamination within the eastern portion of the Phase III 
study area (specifically grids 7, 10, 11, 15, 17, and 19) could not be well defined based on the 
composite soil sample results for specific grids. 

Therefore, additional investigation work was planned to address these data gaps, as described in the 

following sections. 

Sample collection methods for the preliminary evaluation soil investigation and the Schnitzer 

split soil samples are described in detail in the Phase III preliminary evaluation technical memorandum 

(Landau Associates 2002e). Laboratory analyses performed for each soil sample are summarized in 

Table 5-2. 
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5.1.2 INTERIM SUBSURFACE INvESTIGATION 

To address the first three data gaps identified in Section 5.1.1 above, an interim subsurface 

investigation was performed [documented in the Phase III interim subsurface investigation technical 

memorandum (Landau Associates 2003d)]. The fourth and fifth data gaps were addressed by the final 

stage of the Phase III RI soil investigation, which followed the interim subsurface investigation. The 

primary goal of the interim subsurface investigation was to develop a better understanding of the 

subsurface geology to guide design and installation of additional monitoring wells and to complete the 

conceptual site model for the Terminal. To accomplish this goal, 27 subsurface explorations were 

performed throughout the Phase III study area using CPT. This technique provided a continuous 

stratigraphic description of the subsurface to about 60 ft BGS at 23 locations and to about 100 ft BGS at 

four locations. The CPT explorations were located in areas where subsurface information had not already 

been obtained (primarily the Main Terminal Tank Farm area and the Bell Terminal Tank Farm area). The 

CPT exploration locations are shown on Figure 2-11. 

The other goals of the interim subsurface investigation included identification of the source of the 

soil and groundwater contamination in the area just west of the Bell Terminal Tank Farm area and further 

definition of the area of contaminated capillary fringe soil within the preliminary evaluation sampling 

grids selected for investigation at this time. Grids that were not further investigated during the interim 

subsurface investigation would be investigated during the final stage of Phase III soil investigation. To 

accomplish these goals, 49 soil samples were collected at depth intervals of 0 to 0.5 ft BGS, 1 to 1.5 ft 

BGS, 5 to 5.5 ft BGS, and within the capillary fringe zone from 10 direct-push borings in the Bell 

Terminal Tank Farm area, and 5 soil samples were collected from the capillary fringe zone at five 

preliminary evaluation random subsample locations (G2-1, G2-2, G12-2, G13-1, and G21-2). The depth 

intervals sampled during the direct-push explorations in the Bell Terminal Tank Farm area were the same 

as those collected during the preliminary evaluation. The same rationale for selecting the sample depth 

intervals used during the preliminary evaluation was applied during the interim subsurface investigation. 

However, samples collected from the 5 to 5.5 ft depth interval during the interim subsurface investigation 

were analyzed immediately by the laboratory instead of being placed on hold. The boring locations for 

the 49 soil samples collected in the Bell Terminal Tank Farm area were concentrated along the east-west 

trending pipeline located in the center of the Bell Terminal Tank Farm area. This area was targeted 

because this pipeline was formerly used to convey petroleum products, and leaks or breaks along the 

pipeline, if any, could have resulted in contamination of the underlying soil. Therefore, the pipeline was 

considered a potential contaminant source. Also, diesel-range and gasoline-range petroleum 

hydrocarbons were detected in the groundwater sample collected at the temporary well point (GW23-1) 

located along this pipeline (Figure 2-11) during the preliminary evaluation. The locations of the other 
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five soil samples were selected with the intent of being able to eliminate or better define the specific 

area(s) where soil contamination exists in grids 2, 12, 13, and 21. 

The results of the interim subsurface investigation confirmed that, in the western portion of the 

Main Terminal, the confining unit becomes thinner and eventually becomes discontinuous layers of silt 

and no longer acts a confining unit. The investigation also indicated that, although diesel-range and 

motor oil-range petroleum hydrocarbons are present in the surface or shallow soil in the Bell Terminal 

Tank Farm area, surface or shallow soil contamination does not appear to be widespread nor does the 

contamination appear to be present at elevated concentrations. The investigation did, however, indicate 

that in the area sampled, the higher concentrations of diesel-range and gasoline-range petroleum 

hydrocarbons are present in the capillary fringe soil. 

Following the interim subsurface investigation, the following soil data gaps remained: 

• The horizontal extent of soil contamination within the capillary fringe in grids ( 3, 8, 9, 14, 
22, and 23) was not yet well defined 

• Potential source area(s) of contamination in the capillary fringe soil in the Main Terminal 
Tank Farm area remained to be identified 

• The horizontal extent of surface soil contamination within the eastern portion of the Phase III 
study area (specifically grids 7, 10, 11, 15, 17, and 19) had not yet been well defined. 

The CPT exploration techniques and sample collection methods for the interim subsurface 

investigation are described in detail in the Phase III interim subsurface investigation technical 

memorandum (Landau Associates 2003d)]. Laboratory analyses performed for each soil sample are 

summarized in Table 5-2. 

5.1.3 FINAL STAGE 

The final stage of the Phase III RI was performed during September and October 2003 and during 

October and November 2004. For this investigation, soil samples were collected from the following 

locations: 

• Thirty-three soil borings drilled for Phase III monitoring wells (LW-19S, LW-20S, LW-20D, 
LW-2lS, LW-22D, LW-23D, LW-24D, LW-25D, LW-26D, LW-27S, LW-27D, LW-28S, 
LW-29S, LW-29D, LW-30S, LW-30D, LW-3lS, LW-32S, LW-32D, LW-33S, LW-34S, 
LW-35D, LW-36D, LW-37D, LW-38D, LW-39D, LW-40S, LW-40D, LW-4lS, LW-42S, 
LW-43-S, LW-44S, and LW-45D; these are described further in Section 5.2) 

• Five soil borings (HB-O 1 through HB-05) drilled near three sets of parallel conveyance/ 
manifold pipes that trend northeast-southwest through the Main Terminal Tank Farm area 

• Fifteen hand-dug holes located in the eastern portion of the Phase III study area (identified as 
sample locations G7-03, G7-04, G7-05, GlO-4, GlO-5, Gll-3, G15-4, G15-5, G15-6, G17-4, 
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G17-5, G17-6, G19-3, G19-4, and G19-5); location GIO-4 was moved approximately 75 ft 
directly south from its original planned location due to road base material at the originally 
planned location 

• Two hand-dug holes located in the southeast portion of the Bell Terminal Tank Farm area 
(identified as sample locations G27-4 and G27-5). 

The Phase III soil sample locations are shown on Figure 2-7. The soil samples collected during 

this investigation were collected with the purpose of filling data gaps identified based on results of the 

interim subsurface investigation described in Section 5.1.2 above. Soil sample collection procedures were 

conducted in accordance with the Phase III work plan (Landau Associates 2001a). Logs for each soil 

boring or well borehole are provided in Appendix A of this report. 

The purpose of the hand-dug soil borings (HB-Ol through HB-05) was to evaluate whether the 

three sets of conveyance/manifold pipes that trend northeast-southwest through the Main Terminal Tank 

Farm area may have been a source of soil contamination in the Main Terminal Tank Farm area and to 

better define the extent of contaminated soil in preliminary evaluation sampling grids 8 and 9. Soil 

sample results from these borings will be used to evaluate the potential for surface spills along this 

pipeline due to potential leaks or breaks while the pipelines were in operation. The borings were drilled 

using direct-push hand-probe equipment operated by Cascade Drilling, Inc. (Portland, Oregon). Using 

the same sample depth interval rationale as used for the preliminary evaluation and the interim subsurface 

investigation, soil samples were collected for chemical analyses at the hand-probe borings at the 

following depth intervals: 1 to 1.5 ft BGS, 5 to 5.5 ft BGS, and within the capillary fringe. No samples 

were collected from the 0 to 0.5 ft depth interval, as recommended in the interim subsurface investigation 

technical memorandum, because during drilling it was observed that at least 0.5 ft of imported sand 

covered the area where these borings were drilled. Soil samples from 0.5 ft to 1.0 ft were also collected at 

each of these soil boring locations. Samples from this depth interval were archived pending results of 

samples collected from the lower depth intervals. Each of the samples collected were analyzed for diesel­

range and gasoline-range petroleum hydrocarbons (Methods NWTPH-Dx and NWTPH-Gx); BTEX, 

MTBE, 1,2-dibromoethane (EDB), 1,2-dichloroethane (EDC), 1,2,4-trimethylbenzene, 

1,3,5-trimethylbenzene, isopropylbenzene and n-propylbenzene (EPA Method 8260); PAHs (EPA 

method 8270); and lead and zinc (EPA Method 6010). Laboratory analyses performed for each soil 

sample collected from the hand-probe borings are also summarized in Table 5-2. 

The Phase III monitoring well soil samples were collected continuously for lithologic purposes 

and to check for the presence or absence of non-aqueous phase liquid (NAPL). At paired monitoring well 

locations, the boring for the lower zone monitoring well was drilled and installed first, followed by the 

boring for the upper zone monitoring well. To verify the upper zone well depth and screened interval, 
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soil samples were collected during drilling of the upper zone well near the estimated top of the confining 

unit based on the lithologic information collected during drilling of the boring for the lower zone well. At 

monitoring well pair LW-27S/27D, the upper zone monitoring well was installed first, because the 

thickness or presence of the confining unit along the presumed confining unit boundary was unknown and 

also due to the presence of NAPL within the soil samples. At monitoring well pair LW-40S/40D, the 

upper zone monitoring well was installed first, because the Oregon Water Resources Department 

(OWRD) required that the step-down procedure used for drilling the lower zone well be performed using 

slightly larger diameter augers, which required mobilization of a larger drill rig and delay of well 

installation. Soil samples for chemical analysis were collected from within the capillary fringe at each 

monitoring well soil boring, except at the well pairs where soil was only collected from one of the well 

borings. The capillary fringe was encountered at depths ranging between 12.5 to 16 ft BGS at most 

locations, except at wells LW-40S, LW-40D, and LW-45D. These wells are located on an approximate 

5-ft high berm along the northern perimeter of the Main Terminal Tank Farm area, therefore, the capillary 

fringe at these locations was encountered at a depth of 21 ft BGS. Soil samples were also collected from 

the 0 to 0.5 ft depth interval, the 1 to 1.5 ft depth interval, and the 5 to 5.5 ft depth interval at soil borings 

for monitoring wells LW-4lS, LW-42S, LW-43S, and LW-44S located in the Bell Terminal Tank Farm 

area. All of the soil samples from the 0 to 0.5 ft and the 1 to 1.5 ft depth intervals were submitted for 

laboratory analysis. The samples collected from the 5 to 5.5 ft depth intervals were archived and 

analyzed only if results for the samples from the upper most depth intervals indicated an increasing 

concentration trend with depth. Only one archived sample from this depth interval (collected at boring 

LW-42S) was analyzed. Laboratory analyses performed for each soil sample collected from monitoring 

wells soil borings are summarized in Table 5-2. 

Shallow soil samples were collected from hand-dug holes within the eastern portion of the Phase 

III study area and the southeast portion of the Bell Terminal Tank Farm area to better define the specific 

area(s) where surface or shallow soil contamination exists within a preliminary evaluation sampling grid. 

For example, elevated concentrations ofPAHs were detected in the composite surface soil sample at Grid 

7. However, one of the subsample locations was near a historical roadway. To determine if the elevated 

concentration of P AHs could be attributed to the oiling of historical roadways, a discrete surface soil 

sample (G07-05) was collected adjacent to one of the previous subsample locations (G07-02). Also, to 

more adequately characterize the soil within the grid, discrete surface soil samples were collected at two 

other locations within the grid (G07-03 and G07-04). At each location, samples were collected from the 0 

to 0.5 ft BGS depth interval. Samples were also collected from the 0.5 to 1.0 ft and 1.0 to 1.5 ft depth 

intervals and archived at the laboratory for potential analyses, depending on the results for the surface 
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sample location. The samples were collected from holes dug using hand-held implements (shovels, picks, 

post-hole diggers, etc.). 

Recommendations for analyses to be performed for each soil sample were included in the interim 

subsurface investigation technical memorandum and were based on constituents previously detected in 

the associated preliminary evaluation grid sample. The analyses performed for each sample are as 

follows: 

• At locations G7-03, G7-04, G7-05, G 11-3, G 15-4, G 15-5, G 15-6, G 17-4, G 17-5, G 17-6, 
G19-3, G19-4, and G19-5, the samples collected from the 0 to 0.5 ft depth interval were 
analyzed for PAHs, lead, and zinc. Samples collected from the 0.5 to 1.0 ft and 1.0 to 1.5 ft 
depth intervals were archived. 

• At locations G 1 0-4 and G 1 0-5, the 0 to 0.5 ft depth interval samples were analyzed for PAHs, 
lead, and zinc analyses. The samples collected from the 1.0 to 1.5 ft depth interval were 
analyzed for PAHs only. No samples were collected from the 0.5 to 1.0 ft depth interval. 

• At locations G27-4 and G27-5, the soil samples were only collected from the 0 to 0.5 ft 
interval and analyzed only for PAHs. 

Laboratory analyses performed for each soil sample are also summarized in Table 5-2. 

5.2 GROUNDWATER INVESTIGATION 

This section describes the groundwater investigations conducted for the Phase III Rl, including 

installation and groundwater sampling of temporary well points and permanent monitoring wells, and 

measurement of groundwater levels. 

5.2.1 TEMPORARY WELL POINTS 

The Phase III Rl groundwater investigation included installation and sampling of 23 temporary 

well points during the preliminary evaluation, collecting split groundwater samples at 5 temporary well 

points, installation and sampling of 10 temporary well points and estimating static groundwater levels at 

24 CPT locations during the interim subsurface investigation, installation and development of 33 

permanent monitoring wells in the Phase III study area, and collection of groundwater samples from 46 

permanent monitoring wells. The Phase III Rl temporary well locations, Phase III Rl permanent 

monitoring well locations, and Phase II monitoring well locations are shown on Figure 2-11. Prior to the 

Phase III Rl groundwater investigation approximately 50 monitoring wells already existed in portions of 

the Phase III study area. None of these existing wells, however, were located in the Bell Terminal Tank 

Farm area. 
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The purpose of collecting groundwater samples from temporary well points during the 

preliminary evaluation was to identify locations within the Phase III study area where contaminated 

groundwater is present and to facilitate the placement of the additional permanent monitoring wells such 

that long-term monitoring for contaminant migration can be performed. To achieve this goal, the 

temporary well points were located in areas of the Main Terminal where monitoring wells did not already 

exist and, because no monitoring wells were present in the Bell Terminal Tank Farm area, temporary well 

points were spatially distributed throughout that area. In some cases, the temporary well points in the 

Main Terminal Tank Farm area were purposely located adjacent to or downgradient from potentially 

impacted areas identified in Table 2-5. For example, GW2-2 and GW8-l were located adjacent to or 

downgradient from potentially impacted area B12. This was the approximate area potentially impacted 

by a diesel spill that occurred in 1979 as a result ofa split in tank 29508. Temporary well point GW4-l 

was located downgradient of potentially impacted area B4 where three USTs and the associated 

dispensers were formerly located. Temporary well point GW17-l was located downgradient of the 

potentially impacted area B7 where a railroad car loading rack was formerly located. 

In addition to the 27 well points installed as part of the preliminary evaluation, 7 temporary well 

points were installed by Schnitzer at locations located on Time Oil property just west of the Bell Terminal 

Tank Farm area. These locations (SCH-56, SCH-57, SCH-59, SCH-60, SCH-6l, SCH-62, and SCH-63) 

are shown on Figure 2-7. Schnitzer collected groundwater samples from each of the temporary well 

points using a peristaltic pump. The groundwater samples collected by Schnitzer were analyzed for 

diesel-, lube oil-, and gasoline-range petroleum hydrocarbons, SVOCs, and VOCs. The analytical results 

are presented in Table 5-3. Landau Associates collected split groundwater samples at five of the locations 

for Time Oil. All of the split groundwater samples collected by Landau Associates were analyzed for 

diesel- and lube oil-range petroleum hydrocarbons and, except for one sample, were analyzed for 

gasoline-range petroleum hydrocarbons. Two of the split groundwater samples were also analyzed for 

VOCs. The results for the split groundwater samples are also shown in Table 5-3. A comparison of the 

split groundwater sample results with the Schnitzer groundwater sample results indicates some variability 

between the results, as discussed previously (i.e., the relative percent difference between the diesel-range 

petroleum hydrocarbon results ranged from about 40 to 147 percent). The variability in sample results is 

likely due to the fact that these samples were collected directly from a borehole, instead of a monitoring 

well, which resulted in turbid samples. Suspended material in the groundwater sample may cause 

variability in the results due to contaminants adsorbed to the suspended material and, therefore, a 

reflection of the heterogeneity in the concentrations in the suspended soil. 

During the interim subsurface investigation, discrete groundwater samples were collected from 10 

temporary well points located along the east-west trending pipeline located in the center of the Bell 
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Terminal Tank Farm area. As mentioned in Section 5.1.2, the pipeline was formerly used to convey 

petroleum products. The groundwater samples were collected to determine the impacts on groundwater, 

if any, due to this pipeline. 

5.2.2 PERMANENT MONITORING WELLS 

Nineteen monitoring wells were installed in the Main Terminal Tank Farm area as part of the 

Phase III RI. These included: 

• Two wells screened in the upper zone (LW-19S and LW-21S) 

• Seven wells, located in the western portion of the Main Terminal where the confining unit is 
discontinuous or absent, and screened across the first water-bearing zone (LW-22D, 
LW-23D, LW-24D, LW-25D, LW-26D, LW-35D, and LW-45D) 

• Four wells installed along the Willamette River shoreline where the confining umt IS 

discontinuous or absent, and screened across the first water-bearing zone (LW-36D, 
LW-37D, LW-38D, and LW-39D) 

• Three well pairs each with a well screened in the lower and upper zones (LW-20S/20D, 
LW-27S/27D, and LW-40S/40D). 

Twelve of the wells in the Main Terminal Tank Farm area were installed in September and 

October 2003. Seven of the wells, including those located along the Willamette River shoreline, were 

installed in November 2004. The placement of wells adjacent to the northern property boundary 

(LW-40S, LW-40D, and LW-45D) and along the western portion of the Main Terminal Tank Farm area 

(LW-22D, LW-23D, LW-24D, LW-25D, and LW-35D) was to characterize groundwater at the perimeter 

of the Main Terminal Tank Farm area. Monitoring wells were not installed along the southern tank farm 

perimeter during the Phase III RI because several upper zone and lower zone wells had been previously 

installed in this area as part of the Phase II RI. Monitoring wells were also installed in the central portion 

of the Main Terminal Tank Farm area (LW-19S, LW-20S, LW-20D, LW-21S, LW-26D, LW-27S, 

LW-27D) because analytical results for samples collected from the temporary well points indicated the 

presence of diesel-range and gasoline-range petroleum hydrocarbons and related constituents in the 

groundwater below the Main Terminal Tank Farm area. Well L W -19S was originally planned to be a 

lower zone monitoring well near the edge of the confining unit in the northern portion of the Main 

Terminal Tank Farm area, based on the geologic conceptual model reported in the Phase III subsurface 

investigation technical memorandum. During drilling at this monitoring location, the confining unit was 

encountered at 19 ft BGS. Instead of installing a lower zone well at this location, an upper zone well was 

installed to characterize hydrogeologic conditions in the upper zone near the estimated boundary of the 
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confining unit. An additional monitoring well, LW-35D, was subsequently installed to the northwest of 

LW-19S to characterize the lower zone in this portion of the Terminal. 

Sixteen monitoring wells were installed in the Bell Terminal Tank Farm area as part of the Phase 

III RI, including: 

• Eight wells screened in the upper zone (LW-28S, LW-31S, LW-33S, and LW-34S, LW-41S, 
LW-42S, LW-43S, and LW-44S) 

• Three well pairs each with a well screened in the lower and upper zones (LW-32S/32D, 
LW-29S/29D, and LW-30S/30D). 

Twelve of the wells in the Bell Terminal Tank Farm area were installed in September and 

October 2003. Four of the wells, LW-41S, LW-42S, LW-43S, and LW-44S were installed in November 

2004. The locations of the initial 12 wells were selected to provide hydrogeologic information necessary 

to estimate groundwater flow patterns in the Bell Terminal Tank Farm area and to monitor for 

contaminants in groundwater. Initially, four wells (two sets of nested wells: LW-29S/29D and 

LW-30S/30D) were installed along the western property boundary of the Bell Terminal Tank Farm area 

to determine if contaminants previously detected in groundwater from temporary well point locations 

(SCH-6l and SCH-63B) are migrating from the property or onto the property in this area. Two additional 

upper zone monitoring wells (LW-41S and LW-42S) were later installed for additional information to 

better evaluate the potential migration of contaminants along this property boundary. Initially, one set of 

nested wells (LW-32S/32D) was installed along the east-west trending pipeline located in the center of 

the Bell Terminal Tank Farm area where diesel-range and gasoline-range petroleum hydrocarbons and 

related constituents were detected in groundwater samples collected from five temporary well points 

(BT-03, BT-04, BT-06, BT-08, and BT-09). A third monitoring well, LW-44S, was later installed in this 

area, as requested by DEQ. One upper zone well (LW-43S) was installed at a location between the 

western property boundary and the area along the pipeline in the central portion of the Bell Terminal to 

determine whether the concentrations observed in these two areas were contiguous. Monitoring well 

LW-33S was installed along the southern perimeter of the Bell Terminal Tank Farm area to monitor the 

migration of contaminants, if any, between the Bell Terminal Tank Farm area and the adjacent property to 

the south. Monitoring well LW-34S was installed in a location just downgradient of the former loading 

rack area (identified as biased sampling area B14 on Figure 2-11) to determine if former loading rack 

activities may have had an impact on groundwater. One well, LW-28S, was installed along the northern 

perimeter of the Bell Terminal Tank Farm area because the location was upgradient of any contamination 

detected during previous investigations. 

Soil borings for each of the monitoring wells were drilled usmg a hollow-stem auger ng. 

Boreholes were drilled and the wells were constructed and installed in accordance with the Oregon 
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Administrative Rules (OAR) 690-240 and applicable DEQ guidance (DEQ 1992). Borehole drilling and 

monitoring well construction and installation were performed by Cascade Drilling, Inc., a licensed well 

driller in the state of Oregon. A summary of drilling and installation activities for the upper and lower 

zones monitoring wells are discussed in the following sections. 

5.2.2.1 Upper Zone Monitoring Wells 

The well borings for the upper zone monitoring wells extended to the top of the confining unit, or 

a maximum of 1 ft into the confining unit. The completed depths for the soil borings ranged from 14.0 ft 

to 24.0 ft BGS. The depth of the confining unit at each location was determined based on field 

observations of the soil samples collected continuously to the full depth of each boring (see Section 5.1). 

Upper zone monitoring wells were constructed of flush-threaded 2-inch Schedule 40 PVC casing 

with PVC machine-slotted screen (0.020-inch). The well screens and casing were pre-cleaned using a hot 

pressure washer. Screen and well casing material were inspected for damage prior to installation. The 

screened interval for each well extended from near the top of the confining unit to a depth above or near 

the expected seasonal high water level. This required using a 10-ft well screen at all but four monitoring 

wells. Monitoring wells LW-20S, LW-28S, and LW-33S were constructed with 5-ft screens because of 

the thin saturated thickness of the upper zone at these locations. Monitoring well LW-27S was 

constructed with a l5-ft screen because of the thinning and overall greater depth of the confining unit at 

this location, which is near the western extent of the confining unit in the Main Terminal Tank Farm area. 

Following placement of the well screen and casing in the borehole, a filter pack was installed 

around each well screen. The filter pack extended from the bottom of the end cap to a minimum of 2 ft 

above the screen. Filter pack material consisted of commercially prepared, pre sized, prewashed 

No. 10-20 Colorado silica sand. The filter pack was carefully placed down the annulus between the well 

casing and the auger flights or temporary steel casing, as the auger or casing was slowly withdrawn. 

During filter pack placement, the distribution and depth of the filter pack was monitored with a weighted 

tape. A l-ft layer of commercially prepared fine sand (No. 20-40 Colorado silica sand) was placed above 

the filter pack. 

A bentonite chip seal of at least 2-ft thick was placed above the sand pack to about 1 ft below the 

ground surface. The surface of each well was completed with a concrete seal and surface pad extending 

from the top of the bentonite seal to slightly above the surrounding ground surface. Locking steel 

monuments (aboveground and flush-mount) were cemented in place at the surface to a depth of about 3 ft 

BGS. At locations where aboveground monuments were installed, a 2x2-ft concrete pad with a minimum 

thickness of 4 inches was constructed around each well at the ground surface to divert rainfall away from 

the well casing and three bollards were cemented in place around each wellhead in accordance with OAR 
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690-240-110. Flush-mounted monuments were installed at locations where vehicular traffic precludes the 

use of an aboveground monument. The well construction details are presented with the boring logs in 

Appendix A of this report. 

5.2.2.2 Lower Zone Monitoring Wells 

Well borings for the lower zone monitoring wells extended at least 10 ft into the lower zone, 

except for wells installed along the shoreline of the Willamette River (beach wells). The beach wells 

were installed within the first encountered water-bearing unit (the upper zone does not exist in this area), 

but did not extend into a silt layer encountered at three of the wells (LW-36D, -37D, -39D) at about 10 to 

12 ft BGS. Completed depths for the beach wells ranged from 10.2 to 16.5 ft BGS. (Note that ground 

surface elevations for these wells are approximately 20 ft lower than the wells installed along the 

riverbank and in the Main Terminal Tank Farm area.) Completed depths for the remainder of the lower 

zone wells ranged from 29.5 ft BGS to 44.5 ft BGS. Identification of the lower zone at each well location 

was determined based on field observations of soil samples collected continuously throughout the full 

depth of each boring (see Section 5.1). 

As described in the Phase III work plan (Landau Associates 200la), a step-down drilling 

procedure was used for the monitoring wells screened in the lower zone where the confining unit was 

encountered. This procedure was used to minimize the potential for carry-down of contaminants from the 

upper zone to the lower zone during drilling. The step-down procedure consisted of drilling to and 

partially into the top of the confining unit between the two groundwater zones using a l5-inch 

outside-diameter drill auger. The auger size was then reduced (stepped down) to a 9-inch 

outside-diameter auger for drilling through the confining unit and into the lower zone. Before drilling the 

9-inch-diameter auger through the confining unit, approximately 5 ft of bentonite chips were placed in the 

borehole and allowed to hydrate for at least one hour. After hydration, the 9-inch auger was lowered into 

the borehole and drilling was continued through the silt layer to the desired total depth. The step-down 

procedure was used during drilling of soil boreholes for wells LW-20D, LW-26D, LW-27D, LW-29D, 

LW-30D, LW-32D, and LW-40D. No step-down procedure was used for drilling boreholes for wells 

LW-22D, LW-23D, LW-24D, LW-25D, LW-35D, and LW-45D located within the Main Terminal Tank 

Farm area because the confining unit was not encountered or the thickness of the silt layer was less than 

0.5 ft at these locations. 

Lower zone monitoring wells were constructed of flush-threaded 2-inch Schedule 40 PVC casing 

with PVC machine-slotted screen (0.020-inch). The well screens and casing were pre-cleaned using a hot 

water pressure wash. Screen and well casing material were inspected for damage prior to installation. All 

but two of the lower zone monitoring wells installed at locations where the confining unit is present were 
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screened over a 10-ft interval that extended from the base of the confining unit into the lower zone. 

Monitoring wells LW-26D and LW-40D were screened over a 5-ft interval to allow for the screened 

portion of the well to be placed in predominantly sand where silt layers existed. At wells located beyond 

the extent of the confining unit, a 15-ft screen interval was used to screen across the expected seasonal 

high and low water elevations, except for the beach wells. For these wells, the screened interval ranged 

from 4 to 10 ft. As discussed above, a silt layer was encountered at about 10 to 12 ft BGS in three of the 

wells located on the shoreline of the Willamette River; therefore, the screen length and screen position 

were chosen so that the base of the well was installed above the silt layer. The screen interval was 

installed to extend 2 to 3 ft above the water level at the time of drilling for account for seasonal 

fluctuations. 

Following placement of the well screen and casing in the borehole, a filter pack and bentonite 

seal, concrete seal and surface pad, and locking steel monument (aboveground or flush-mount) were 

installed using the same procedures described for the upper zone monitoring wells. The well construction 

details are presented with the boring logs in Appendix A. 

5.2.3 WELL DEVELOPMENT 

Each monitoring well was developed after the final grout (or bentonite chips) had been allowed to 

hydrate in the well annulus for a minimum of 24 hours. Development was accomplished using a 

centrifugal pump and the procedures described in the Phase III work plan. Development continued until 

at least 5 to 10 casing volumes were removed and turbidity of the discharged water was visibly low. 

Groundwater sampling did not occur at the wells less than 48 hours following development. 

5.2.4 WATER LEVEL MEASUREMENTS 

Prior to groundwater sampling, groundwater levels were measured and the presence of NAPL 

was checked at each monitoring well. Groundwater level measurements were taken from a marked 

survey point or at the top of the PVC well casing or from the north side of the top of the PVC well casing 

and recorded to the nearest 0.01 ft. Measurements in the Willamette River were taken from a surveyed 

PK nail with washer located on the south side of the dock. 

5.2.5 GROUNDWATER SAMPLING 

Groundwater samples were collected from the scheduled monitoring wells during the quarterly 

events, except where the wells contained product or when the wells were dry. A record of conditions at 
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the time of sampling is provided in Section 6.0 Table 6-1 and in Section 7.0 Table 7-3. Groundwater 

monitoring locations are shown on Figure 2-1. 

Analytical results and groundwater sampling procedures for the combined Phase IIIIII quarterly 

sampling events are provided in the respective quarterly reports (Landau Associates 2004a,b,c and 

2005 a,b) and are evaluated in Section 7.0 of this report. 

5.2.5.1 Groundwater Chemical Analyses 

Groundwater samples collected during the fourth quarter 2004 were analyzed for the following 

constituents: SVOCs (EPA Method 8270); VOCs (EPA Method 8260), including methyl tert-butyl ether 

(MTBE) at well LW-7S; PCP (EPA Method 8270 SIM); six priority pollutant metals (arsenic, chromium, 

copper, lead, nickel, and zinc; EPA Methods 6010/7000 series); total dissolved solids (TDS; EPA Method 

160.1); chloride (EPA Method 325.2); gasoline-range TPH (NWTPH-G); diesel-range and motor oil­

range TPH (NWTPH-Dx), and field parameters (pH, conductivity, dissolved oxygen, turbidity, and 

temperature). Additionally, select wells were sampled for ferrous iron (EPA Method SM3500); selenium 

(EPA Method 6010); benzene, ethylbenzene, toluene, and xylenes (BETX); and dioxins and furans (EPA 

Method SW8290) for monitoring of the ISCO events. PCP analyses using EPA Method 8270 SIM was 

also conducted on samples where PCP was not detected above the reporting limit using EPA Method 

8270. The laboratory analyses were conducted by Specialty Analytical Inc., located in Tualatin, Oregon, 

except as follows: laboratory analyses prior to the first quarter 2004 event and the ferrous iron analysis 

were conducted by Analytical Resources, Inc. (ARI) located in Tukwila, Washington; dioxin/furan 

analyses were conducted by Columbia Analytical, Inc. in Houston, Texas. 

5.2.6 SURVEY 

Soil sampling locations and temporary well point sampling locations for the Phase III 

investigations were surveyed by using a global positioning system instrument (GPS), or by taped 

measurements. Permanent monitoring wells were surveyed using a licensed surveyor (ZTec Engineers of 

Portland, Oregon). All surveying conducted by the licensed surveyor and/or GPS included the collection 

of horizontal coordinates (x,y) using the Oregon State Plane coordinate system (NAD 86), and ground 

surface elevations using MSL datum. Additionally, the elevation of the top of PVC casing and the top of 

the protective well monument at each of the permanent monitoring wells was surveyed by the licensed 

surveyor and used as water level measurement reference points. Surveyed reference elevations for each 

Phase III monitoring well are provided in Table B-1. 
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5.2.7 RESIDUAL WASTE MANAGEMENT 

Investigation-derived wastes including soil, purge water, and decontamination water generated 

during all activities for the Phase III RI conducted to date were disposed or treated as follows: 

• Soil: Soil cuttings generated from direct-push borings drilled during the Phase III 
preliminary evaluation and interim subsurface investigation were disposed at the Swan Hills 
incineration and disposal facility in Alberta, Canada with the soil stockpile and PCP mixing 
area soil. Soil generated from the Phase III RI hand probe borings and soil cuttings from the 
installation of the Phase III monitoring wells was temporarily stockpiled in two lined and 
covered areas onsite (south-southwest of tank 80014 in the Main Terminal Tank Farm area 
and southeast of tank 80009 in the Bell Terminal Tank Farm area). The temporary stockpiles 
were removed on February 19, 2004 and February 14, 2005 and thermally treated and 
disposed at TPS Technologies in Tacoma, Washington. Disposal documentation is on file at 
the environmental offices of Time Oil in Seattle, Washington. 

• Purge and Decontamination Water: Water generated during the sampling of temporary 
well points, development and sampling of the permanent monitoring wells, and the 
decontamination of equipment used during the Phase III investigation was transferred directly 
to the onsite wastewater treatment system for treatment. 

5.3 QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES 

The quality assurance and quality control (QA/QC) procedures that were used during the 

investigations for the Phase III RI were conducted in accordance with the Quality Assurance Project Plan 

(QAPP; Landau Associates 2001a; Appendix C). These QA/QC procedures included collection and 

analysis of samples that provided a consistent and predetermined level of precision and accuracy, 

completeness, representativeness, and comparability/compliance with project data quality objectives; 

specific QA/QC procedures for sample collection and handling; analytical protocols for analytical 

laboratories; the use of QC samples; and data validation procedures. As a result of the QA/QC 

procedures, the Phase III RI data were determined to be adequate for risk assessment evaluations and for 

future decisions on selection of a remedy for soil and groundwater at the Terminal. 

5.4 DATA VALIDATION 

The results of all chemical analyses underwent a data quality evaluation or data validation. The 

data quality evaluations were performed in accordance with the QAPP and with applicable portions of the 

EPA guidance (EPA 1994a, b). 

The evaluations considered the following elements: 

• Chain-of-custody records 

• Holding times 

• Blank results (laboratory, method, and field) 
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• Surrogate recoveries 

• Laboratory matrix spikes and matrix spike duplicates (MS/MD) (including laboratory control 
samples) 

• Duplicate analyses (field and laboratory) 

• Quantitation limits 

• Completeness. 

Data precision was evaluated through laboratory, field, and matrix spike duplicates. Data 

accuracy was evaluated through laboratory control samples, surrogate spikes, and matrix spikes. Data 

qualifiers were assigned, as necessary, during the data quality evaluations in accordance with EPA 

guidelines and data quality objectives established for this project. Data qualifiers that were assigned 

during data validation are defined within the footnotes of the tabulated analytical data provided in 

Appendices C and D. 

Data summary tables, data validation report, and laboratory data reports for the 

September/October 2003 and OctoberlNovember 2004 Phase III RI soil investigations are provided in 

Appendices E, F, and G, respectively. The data validation report and laboratory data packages for the 

quarterly groundwater events are provided with the respective quarterly reports (Landau Associates 

2004a,b,c and 2005a,b). All other data discussed herein have been provided with previous submittals. 

5.4.1 DATA PROCESSING AND MANAGEMENT 

Data collected during the Phase III RI were processed and managed using a project database 

(GIS\Key). Additionally, other computer software, including AutoCad, gINT, and Excel were used for 

evaluation and presentation of the data. Each Phase III RI sample was identified based on the sample 

location number and depth, as applicable. Field quality control samples (e.g., field duplicates, equipment 

blanks, etc.) and field parameter measurements (e.g., temperature, pH, specific conductance, dissolved 

oxygen) were documented on the sample collection fonus, and analyses requests were identified from the 

chain-of-custody forms. Analytical laboratory results were provided in electronic format from the 

laboratory and were transferred directly into the project database. On occasion, due to small analysis 

volume, data entry was conducted manually. All entries, whether electronic or manual, underwent a 

quality assurance check before data quality evaluation or any other type of data analysis was conducted. 

After the data validation was completed, any data qualifiers were added to the project database. 

Data used for graphical presentation or analytical evaluations in AutoCad and Excel originated 

from the project database after quality assurance checks were complete. Data entered into gINT for the 

boring logs and well construction information were entered manually based on information recorded in 

the field on the log of exploration and well completion forms. Each data entry and formula used for the 
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graphical illustrations, spreadsheets, or statistical evaluations was spot-checked again before final data 

analyses were conducted. Some contour maps were prepared by hand with some initial plots drawn by 

GIS\Key when the interpretations by the contouring software did not provide an accurate representation 

of the data considering knowledge of the conceptual site model. 
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6.0 GEOLOGY AND HYDROGEOLOGY 

This section describes the geology and hydrogeology at the Terminal, as interpreted from the data 

collected during the site Phase II RI and Phase III RI. The information provided in this section constitutes 

the geologiclhydrogeologic conceptual site model as it has been refined since previous reports (Landau 

Associates 1999b, 200lb). This information has also been used to evaluate the potential for contaminant 

migration, as discussed in Section 8.0. Descriptions of the regional geologic and hydrogeologic settings 

were provided previously in Section 3.0. 

6.1 LOCAL GEOLOGY 

The local geology at the Terminal was interpreted from lithologic descriptions of subsurface soil 

collected during drilling of soil borings and monitoring wells, historically and during the Phase III RI; 

boring logs from adjacent properties; and regional geologic information (see Section 3.2). Available 

boring logs from historical and Phase II RI locations, general soil profiles for different areas of the 

Terminal based on data collected during the Phase III preliminary evaluation, boring logs from the Phase 

III interim subsurface investigation, and boring logs from the September/October 2003 and 

OctoberlNovember Phase III investigations are provided in Appendix A. Except for the 2003 and 2004 

investigations, these logs were provided with previous transmittals. 

The Terminal is located on sand fill within the floodplain of the Willamette River. Prior to 

development of waterfront facilities, this region was characterized by alluvial river deposits consisting of 

sand and silt deposited by a series of braided channels, lowlands, and marshes. The Willamette River 

channel has historically, and in the present, been dredged to facilitate transport and moorage of shipping 

vessels for various industries along the riverfront. It is likely that the shallow soil at the Terminal consists 

partly of historically dredged fill material that was placed in the upland areas. Historical aerial 

photographs from the late 1930s indicate that prior to construction of the Terminal the geomorphology of 

the area can be characterized as river floodplain (Figures 2-12 and 2-13). There are no apparent features 

either natural (e.g. historic river channels or surface water bodies) or manmade that would have an effect 

on contaminant transport. 

As shown on Figures 3-1 and 3-2, the local geology at the Terminal can be inferred from the 

regional geologic information. A description of the local geologic units observed or anticipated to be 

present at depth beneath the Terminal based on this data is provided below (from youngest to oldest): 

• Fill (Qaf) - River deposits resulting from historic dredging of the Willamette River were 
likely used as fill material during land development at the Terminal; however, it is unknown 
whether this material constitutes all the fill at the Terminal or whether the fill in some areas 
(i.e., East Property) was simply regraded material from elsewhere on the property. The 
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surficial soil at the Terminal is predominantly fill material comprised of fine to medium sand 
with little silt. The fill material is generally indistinguishable from the uppermost alluvial 
sand that extends to about 20 ft BGS. 

• Alluvium (Qal) - Alluvial sand and silt deposits are exposed at the surface or underlie the fill 
at the Terminal. This unit presumably was deposited as overbank or channel alluvium of the 
ancestral and recent Willamette River channel. Geologic information collected during 
investigations at the Terminal suggest that thick sequences of alluvial sands, silty sands, and 
silts are present beneath the Terminal to depths of at least 100 ft BGS. 

• Catastrophic Flood Deposits (Qff) - These flood deposits were not observed at the Terminal, 
but exist at the surface as terraces in adjacent areas southeast of the Terminal, as shown on 
Figure 3-1. It is expected that, where they exist, they directly overlie the Troutdale 
Formation. 

• Troutdale Formation (Tt) - Based on a boring log for a well owned by the Port of Portland, 
located about 2 miles northeast of the Terminal, the top of the Troutdale Formation is about 
165 ft BGS. Silts and sands above the Troutdale Formation in this area indicate infilling of 
the ancestral channel with alluvium (Qal). Beeson et. al. (1991) reports that the Troutdale 
Formation deposits have been scoured by an ancestral Willamette River, shown on 
Figure 3-1. Subsurface explorations conducted to date at the Terminal have not encountered 
the Troutdale Formation. 

• Sandy River Mudstone (Tsr) - Published geologic reports suggest that the Sandy River 
Mudstone deposits can be found at depths of more than 300 ft beneath the Terminal (Beeson 
et. al. 1991); however, no site-specific subsurface data to that depth are available to confirm 
the presence of these deposits. 

• Columbia River Basalt Group (Tcr) - Published maps suggest that the CRBG deposits are 
present at depths of 300 to 450 ft beneath the Terminal (Beeson et. al. 1991; Madin 1994). 
However, no wells east of the Willamette River in the immediate vicinity of the Terminal 
have penetrated the overlying sedimentary deposits to the CRBG. 

The geologic units encountered at the Terminal include the fill and alluvium. 

6.2 LOCAL HYDROGEOLOGY 

Based on similar geologic soil types and hydrogeologic characteristics, four principal near­

surface hydrogeologic units have been identified at the Terminal. In descending order from ground 

surface, these units include: 1) an upper zone, 2) a confining unit, 3) a lower zone, and 4) a deep sand 

unit. As described in the following sections, depending on the continuity of the confining unit, the 

hydrogeologic units can act as distinct aquifer units with unconfined conditions in the upper zone and 

confined to semi confined characteristics in the lower zone, or act as a single unconfined aquifer (beyond 

the extent of the confining unit). Figure 6-1 shows the location of 12 cross sections of the Terminal that 

illustrate the relationship between these units. The cross sections are presented on Figures 6-2 through 
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6-13. The interpretation of local geology and hydrogeology, as represented on the cross sections, was 

developed from several sources (i.e., soil and well boring logs, and CPT logs). Information from 

explorations with frequent sampling, such as the CPT, was weighted more heavily than information from 

explorations with less frequent sampling. The hydrogeologic units shown on the cross sections correlate 

with soil types identified within the fill and alluvium geologic units (see Section 6.1). More detailed 

descriptions of the hydrogeologic units are provided in the following sections. 

6.2.1 UPPER ZONE 

The upper zone at the Terminal occurs in the surficial and fill material alluvial sands. The soil is 

described as a brown to gray, fine- to medium-grained sand with occasional silt and gravel layers. Based 

on physical testing, silt content in this zone ranges from less than 5 percent to about 25 percent. The 

alluvial sand is reported to be mostly continuous throughout the Willamette River floodplain. 

Hydrostratigraphic relationships and groundwater level data indicate that the upper zone appears 

to be an unconfined aquifer that is discontinuous in areas where the underlying confining unit is absent 

(e.g., toward the Willamette River). The top of the upper zone is defined by the shallow water table and, 

therefore, varies based on seasonal fluctuations. The base of the upper zone ranges from 10 to 20 ft BGS. 

The average saturated thickness of the upper zone varies from less than about 1 ft along the confining unit 

boundary to slightly less than 15 ft at wells located in the Main Terminal Tank Farm area. The variability 

in the upper zone water levels and, thus, the saturated thickness of the zone, generally is characterized by 

seasonal high water levels in the winter and spring and seasonal low water levels in the summer and fall. 

Currently, there are 50 Phase II and Phase III shallow wells, well points, and piezometers (including 

horizontal recovery well HRW-l and ISCO wells OX-IS through OX-8S) installed within the upper zone 

at the Terminal. 

6.2.2 CONFINING UNIT 

A silt to sandy silt unit of variable thickness and areal extent separates the upper and lower zones 

across most of the Terminal. The silt unit appears to act as a confining or semi-confining layer for the 

lower zone. The silt unit consists of material that is characteristic of natural river overbank deposits, is 

heterogeneous, and varies in thickness across the site from less than 1 ft to about 30 ft. The confining unit 

is thickest in the eastern portion of the Main Terminal Tank Farm area and the Bell Terminal Tank Farm 

area, and thins as it extends westward in the Main Terminal Tank Farm area and as it extends westward 

and southward of the Bell Terminal Tank Farm area, as illustrated on the cross-sections (Figures 6-2 

through 6-7, and Figure 6-11). In the western portion of the Main Terminal, as the confining unit 
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becomes thinner, it eventually becomes discontinuous layers of silt and no longer acts as a confining unit 

between the upper and lower zones. Based on soil boring logs and groundwater elevation data collected 

on the former PEO property, the confining unit presumably also appears to thin and becomes 

discontinuous on the eastern portion of the PEO property (Bridgewater 2001; Bridgewater 2002; URS 

2002; Gradient 2003); however, boring logs are not available for all of the well locations on this property. 

The approximate boundary of the extent of the continuous confining unit is shown on Figure 6-1. 

Where present at the Terminal, the uppermost boundary of the confining layer is encountered at 

about 16 to 20 ft BGS (8 to 13 ft elevation, MSL). Where the silt layer is not present (i.e., along the 

western portion of the Main Terminal at wells LW-22D through LW-25D, LW-6D, and LW-9D), the 

upper zone does not exist and the lower zone acts as a single unconfined groundwater zone. 

Constant head permeability tests conducted during the Phase II Rl on silt from the confining layer 

at well locations LW-lD, LW-3D, and LW-4D indicate that average vertical hydraulic conductivities 

range between 1.4 xlO-6 to 2.4 X 10-6 cm/sec, which is within the typical range of values for silt (Freeze 

and Cherry 1979). 

6.2.3 LOWER ZONE 

The lower zone occurs in interlayered river channel and overbank deposits. This material is 

characterized by gray, fine to medium, sand to silty sand with multiple discontinuous interlayers of silt up 

to 6 ft thick. In areas where the overlying confining unit is present, the lower zone generally displays 

semi-confined to confined aquifer characteristics. In areas where the confining unit is absent (i.e., 

western portion of the Main Terminal and presumably on the former PEO property), the lower zone 

appears to act as a single, unconfined aquifer. Where both water-bearing zones are present, the lower zone 

does not appear to be hydraulically connected with the upper zone, except along the edge of the confining 

unit over most of the Terminal and downgradient of the PCP mixing area, where the upper and lower 

zones appear to be interconnected based on the presence of PCP in both zones historically. As discussed 

in Sections 6.3 and 6.4, the hydrogeologic characteristics of the upper and lower zones (e.g., hydraulic 

conductivity, yield) and contaminant distributions vary throughout the units. Based on local stratigraphic 

data, the lower zone ranges in thickness from about 15 to 40 ft, depending on the continuity of the 

underlying silt layers. Where the underlying silt layers are continuous, they likely separate the lower zone 

from a deeper sand unit. Where the silt layers are discontinuous, the lower zone is likely in hydraulic 

connection with the deeper sand unit. Currently, there are 36 Phase II and Phase III wells (including 

recovery well RW-2) installed in the lower zone at the Terminal. Sixteen of these wells are installed in the 

area beyond the extent of the confining unit where the lower zone acts as an unconfined aquifer. 
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6.2.4 DEEP SAND UNIT 

The deep sand unit is encountered at about 60 to 65 ft BGS. The unit is differentiated from the 

overlying sand and silt of the lower zone because it predominantly consists of fine to medium sand with 

low silt content. In most areas, the deep sand unit is separated from the lower zone by thin silt layers. 

The deep sand unit extends to at least 100 ft BGS, but the extent of the unit and its hydrogeologic 

characteristics could not be evaluated based on data collected to date at the Terminal. One deep sand unit 

monitoring well was previously installed at the Terminal within the soil removal area for the former PCP 

mixing area, but was abandoned prior to soil removal activities. Currently, there are no monitoring wells 

installed in the deep sand unit at the Terminal. 

6.3 UPPER ZONE HYDROGEOLOGIC CHARACTERISTICS 

This section describes the hydrogeologic characteristics of the upper zone, including groundwater 

flow, seasonal trends, and hydraulic parameter estimates and groundwater velocities. The hydrogeologic 

characteristics of the upper zone were evaluated using pre-Phase II RI groundwater level elevation 

measurements collected from 1993 and 1996, quarterly Phase II RI measurements from March 1997 

through November 2004, Phase II continuous water level monitoring and Phase II baseline monitoring 

during aquifer tests at recovery wells RW-l and RW-2, and Phase III RI measurements collected from 

October 2003 through November 2004. The historical groundwater level measurements between 1993 

and 1996 were generally collected on a monthly basis and were reported in the Phase II RI report. 

Continuous water level monitoring and baseline monitoring for the aquifer tests conducted during the 

Phase II RI are documented in the aquifer test report (Landau Associates 1999b). Quarterly Phase IIIIII 

groundwater level measurements since March 1997 are presented in Table B-1 (Appendix B). 

Groundwater elevations in the upper zone measured in February and November 2004 during the 

quarterly groundwater sampling events have been contoured and are shown on Figures 6-14 and 6-15. 

These quarterly events were chosen because they represent seasonal variability in groundwater elevations 

in the upper zone, and include data for the Phase III monitoring wells from the November 2004 event. 

Groundwater elevation contour maps for the monitoring conducted since January 1998 have been 

provided to DEQ in the quarterly groundwater monitoring reports. Groundwater elevation data collected 

on the former PEO property has not been included in this report because the most recent data available is 

from January 2003, and therefore, are not comparable to the 2004 elevations presented in this report. 

However, the groundwater elevation data from the former PEO property were used to assess the 
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groundwater flow elevations and flow patterns relative to those observed at the Terminal to estimate the 

extent of the confining unit on the former PEO property. 

6.3.1 GROUNDWATER FLOW AND SEASONAL TRENDS 

Phase II and Phase III RI groundwater elevation data indicate that, in general, horizontal 

groundwater flow in the upper zone within the developed area of the Terminal is consistently to the 

west/southwest toward the Willamette River. However, a localized shift in the groundwater flow 

direction to the south/southwest in the area near and including the former PCP mixing area likely reflects 

the influence of the east-west trending storm drain on groundwater flow. Monitoring wells on the East 

Property have been abandoned; however, historical groundwater levels measured in this area indicate that 

there is a localized change in the groundwater flow pattern such that the groundwater flow direction in 

this area is approximately radial away from the north-central property boundary (near LW-101S). 

Groundwater elevation maps showing this area are provided in quarterly reports prior to the third quarter 

2003 event. 

As previously discussed, the confining unit between the upper and lower zones thins and becomes 

discontinuous along the western portion of the Main Terminal. Groundwater elevations measured at 

wells located along this boundary reflect the change from two water-bearing zones (upper and lower) to a 

single unconfined water-bearing zone. For example, during the summer and fall months, well LW-lOS 

and piezometers PZ-3 and PZ-4 are typically dry because they are located beyond the extent of the 

confining unit. Also, at Phase III RI well LW-27S, the water level is not typical of either a lower zone 

or upper zone water level, thereby indicating the edge of the confining unit and the transition from two 

groundwater zones to one. The groundwater flow patterns in this area mirror the western extent of the 

confining unit boundary and groundwater gradients increase sharply where groundwater from the upper 

zone flows over the confining unit boundary. In the area of the Bell Terminal Tank Farm area, wells 

LW-28S and LW-33S were dry during the November 2004 groundwater sampling event, and newly 

installed well LW-41S has been dry during the two quarterly events since installation. At wells LW-33S 

and LW-41S, the confining unit is likely thinner and discontinuous, as illustrated on Figure 6-9. Overall, 

the RI data to date show that the groundwater levels in the upper zone are influenced by seasonal 

variations in precipitation, but the groundwater flow patterns do not appear to vary significantly 

seasonally. 

Hydrographs of water level elevations in the upper zone at selected wells (Figure 6-16) more 

clearly reflect the seasonal fluctuations, with seasonal lows during the fall months (October-November) 

and seasonal highs during the winter months (January-February). The hydrographs indicate that the upper 
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zone groundwater table surface fluctuates about 6 to 7 ft seasonally (between about 12 and 19 ft, MSL) 

for most of the monitoring wells. Figure 6-16 also shows that seasonal upper zone fluctuations generally 

correspond to seasonal fluctuations in the stage of the Willamette River. 

Continuous water level data collected in February 1998 and May 1999 as part of the Phase II RI 

indicated that water levels in the upper zone do not appear to be directly influenced by semidiurnal 

fluctuations in the river stage. 

Horizontal hydraulic gradients for the upper zone were calculated for four different areas of the 

Terminal: 1) the area between wells L W -7S and well P represents the northern portion of the Terminal 

where groundwater flow is generally directly west toward the Willamette River, 2) the area between wells 

D and LW-4S represents the central portion of the Terminal including the former PCP mixing area where 

groundwater flow is generally to the south/southwest, 3) the area in the central portion of the Main 

Terminal Tank Farm area near well LW-27S at the confining unit transition, and 4) the area between 

wells LW-32S and LW-3lS, which represents the southern portions within the Bell Terminal Tank Farm 

area where groundwater flow is generally to the southwest. Average horizontal gradients range from 

about 0.006 to 0.067, with the greatest average gradients occurring in the central part of the Terminal at 

the confining unit boundary (0.067). Average gradients in the northern and southern parts of the Terminal 

are less and approximately equivalent (Table 6-1). 

6.3.2 HYDRAULIC PARAMETER ESTIMATES AND GROUNDWATER VELOCITIES 

Aquifer parameters for the upper zone, including transmissivity (T), hydraulic conductivity (K), 

and aquifer storage (S) [e.g., specific yield (Sy) and storativity (SA)] were estimated from data collected 

during Phase II RI activities for the Terminal. These included sluglbail tests at wells L W -1 Sand L W -11 S 

and constant and variable rate pumping tests at recovery well RW -1 in May-June 1999. A detailed 

description of the sluglbail test, aquifer tests, and evaluation results are provided in the Phase II RI report 

(Landau Associates 200 1 b) and aquifer test report (Landau Associates 1999b). 

The sluglbail test analyses results indicate that average K values in the upper zone range from 

about 40 ft/day at well LW-11S to about 160 ftlday at well LW-lS. For the RW-l pumping test, the 

aquifer parameter results indicate that T estimates range from about 180 to 520 ft2/day and K estimates 

range from about 45 to 130 ft/day, assuming an average aquifer thickness of 4 ft. In general, slug tests 

provide estimates that are less representative of aquifer conditions than pumping tests; however, the Phase 

II RI slug test K estimates agree reasonably with the pumping test K estimates. The S values of 0.02 to 

0.13 estimated for the upper zone from the pumping data are within the range of typical storage values for 
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unconfined aquifers. Image well evaluations resulted in little to no difference in aquifer parameter values, 

indicating that the river had very little to no influence on drawdown in RW -1 during pumping. 

Horizontal groundwater velocity (V) is a function of hydraulic gradient, hydraulic conductivity, 

and effective porosity. Groundwater velocities for the upper zone were estimated using a form of Darcy's 

Law (Lohman 1972) and the effective porosity (ne), as shown in the following equation: 

where: V = 

K= 

1= 

n = e 

V=Ki 
ne 

average linear groundwater velocity 

horizontal hydraulic conductivity 

horizontal hydraulic gradient 

effective porosity 

For calculation of groundwater velocities, the range in K values for the upper zone based on the 

aquifer test evaluations (sluglbail tests and pumping tests) presented above is estimated to be between 

about 40 to 160 ft/day. Seasonally, horizontal hydraulic gradients range from 0.006 to 0.067. The 

effective porosity for the upper zone has not been directly measured, but is estimated to be about 0.3 

based on the grain size of the aquifer material (Batu 1998). Based on these estimates, upper zone 

groundwater velocities were estimated to range between about 0.8 to 36 ft/day. 

6.4 LOWER ZONE HYDROGEOLOGIC CHARACTERISTICS 

This section describes the hydrogeologic characteristics of the lower zone, including groundwater 

flow and seasonal trends, river stage influence, hydraulic parameter estimates, and groundwater 

velocities. The hydrogeologic characteristics of the lower zone were evaluated using pre-Phase II RI 

groundwater level elevation measurements collected from 1993 and 1996, quarterly Phase II RI 

measurements from March 1997 through November 2004, Phase II continuous water level monitoring 

measurements, Phase II baseline monitoring during the aquifer tests, and aquifer test results and quarterly 

Phase III RI measurements from October 2003 through November 2004. Water level data pre-1996, 

Phase II continuous water level monitoring, and baseline monitoring during aquifer tests were 

documented in the Phase II RI report. Phase II and Phase III quarterly groundwater level measurements 

since March 1997 are included in Table B-1 (Appendix B). 

Similar to the upper zone, groundwater elevation contour maps for February and November 2004 

have been provided on Figures 6-17 and 6-18 to assess seasonal variability. The timing for the quarterly 

water level measurements was scheduled to estimate mean water level elevations or elevations minimally 
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influenced by river stage and to reduce the time-dependent variation between wells screened in the same 

water-bearing zone. 

6.4.1 GROUNDWATER FLOW AND SEASONAL TRENDS 

Since startup of groundwater interim action recovery well RW-2 in October 2002, pumping has 

modified groundwater flow in the lower zone in proximity to the pumping well, such that hydraulic 

capture is achieved to the west near LW-18D and to the south near LW-lOD. Groundwater flow outside 

the RW-2 capture zone is generally to the west/southwest toward the Willamette River. 

Hydrographs of water level elevations in the lower zone at selected wells (Figure 6-19) show 

typical seasonal fluctuations. Similar to the upper zone, the seasonal lows generally occur during the fall 

months (October-November). The seasonal highs in the lower zone most commonly occur during the 

spring months (April-May), likely in response to higher river stage, in contrast to the upper zone where 

groundwater seasonal highs occur in January-February. The hydrographs indicate that the lower zone 

groundwater elevations fluctuate about 6 to 7 ft seasonally, generally between about 5 and 12 ft MSL. 

Continuous water level measurements conducted during the Phase II Rl and documented in the 

Phase II Rl report, show that during high river stage, groundwater flow in close proximity to the river is 

inward toward the site; however, groundwater flows toward and discharges to the river from the lower 

zone when the river stage is at moderate to lower levels. Continuous water level measurements also 

illustrate the direct correlation between the stages of the river and the lower zone water levels by showing 

the propagation of semidiurnal tidal fluctuations in the Willamette River into the lower zone. A more 

detailed discussion of the influence of the Willamette River stage on water levels in the lower zone is 

provided in the following section. 

Groundwater elevations measured at Phase III wells located along the confining unit boundary in 

the western portion of the terminal reflect the change from two water-bearing zones (upper and lower) to 

a single unconfined water-bearing zone. For example, wells LW-9S and LW-lOS and piezometers PZ-3 

and PZ-4, located near or beyond the extent of the confining unit, are typically dry during summer and 

fall months. During the wetter winter and spring months, groundwater is observed within the upper zone 

along this boundary. In the Bell Terminal Tank Farm area, well LW-28S, which is located where the 

confining unit is thin and likely discontinuous was dry during the summer and fall 2004 quarterly 

sampling events. Wells LW-41S and LW-33S, located along the southern property boundary within the 

Bell Terminal Tank Farm area, were dry during the fourth quarter 2004 event, presumably due to the 

confining unit in this area being higher than at surrounding well locations, the upper zone being thinner in 

this area, and abnormally dry seasonal conditions. At well LW-27S, the water level appears to represent 
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an intermediate groundwater elevation between the upper zone and lower zone, thereby indicating the 

edge of the confining unit and the transition from two groundwater zones to one in this area. The 

groundwater flow patterns in this area mirror the western extent of the confining unit boundary and 

groundwater gradients increase sharply where the upper and lower zones converge. 

Groundwater elevations measured in the lower water-bearing zone (lower zone) wells were used 

to estimate groundwater flow in the lower zone and in the area where the confining zone is absent. 

Groundwater elevation contours for the lower zone are presented on Figures 6-17 and 18. The 

groundwater flow pattern in the lower zone likely represents the combined influence of two factors: 1) 

upper zone groundwater flow over the confining unit boundary, and 2) the resulting hydrostatic pressure 

change when transitioning between confined conditions to unconfined conditions west of the confining 

unit boundary. 

Horizontal hydraulic gradients for the lower zone were calculated for three different areas of the 

Terminal: 1) the area between well LW-lD and the Willamette River, which represents the northern 

portion of the Terminal where groundwater flow is generally west toward the river, 2) the area between 

wells OX-8D and LW-6D, which represents the central portion where groundwater flow is generally to 

the west-southwest toward the river, and 3) the area in the southern part of the Terminal near LW-30D. 

Average horizontal gradients range from 0.0006 in the central area of the Terminal to 0.002 in the 

northern portion of the Terminal (Table 6-1). Groundwater gradients are much greater within the area of 

influence for recovery well RW-2. 

6.4.2 RIvER STAGE INFLUENCE ON LOWER ZONE GROUNDWATER 

Baseline monitoring data collected prior to aquifer testing at recovery well RW -2 in February 

1999 was used to estimate the correlation of groundwater flow characteristics in the lower zone with the 

Willamette River stage. This data was evaluated by the following methods: 1) comparison of the 

Willamette River data with groundwater elevation data at the shallow and deep monitoring wells, 2) 

calculation of tidal efficiencies and lag times between river stage fluctuations and lower zone well 

fluctuations, and 3) calculation of mean groundwater level elevations in the lower zone. The results of 

these Phase II activities are summarized below; more detailed discussions of the evaluations are presented 

in the aquifer test report (Landau Associates 1999b). 

As previously discussed, the continuous water level data collected in the Willamette River and 

the deep monitoring wells during the baseline monitoring period of aquifer testing support the correlation 

between the groundwater level fluctuations in the lower zone with the stages of the Willamette River. 

This data was also used to evaluate the tidal efficiency and time lag on the lower zone water levels. 
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The baseline data indicate that during periods of river recharge to the lower zone (such as those 

observed in May 1999), tidal efficiencies generally increase with greater distance from the river. These 

results may be indicative of propagation of river influence farther inward during high river stage, but also 

reflect a dampening effect of tidal fluctuations in the river on water levels in the nearshore and 

intermediate lower zone wells. This is converse to the results collected in February 1998 where tidal 

efficiencies decreased with greater distance from the river during periods of groundwater discharge to the 

river and response to river stage was much more distinct, reflecting a more typical response to river 

influence (Landau Associates 1998). Average tidal efficiencies in well LW -12D2, formerly located 

within the former PCP mixing area and installed within the deep sand unit underlying the lower zone, 

were generally greater than in the lower zone wells located a comparable distance from the river during 

the May and June 1999 event. The LW-12D2 tidal efficiency data combined with the overall response to 

river stage at this location may indicate a more direct influence to river stage in this stratigraphic unit. 

Time lags between each maximum and minimum fluctuation in the river and those in the wells 

were determined for each deep well and averaged. During increasing river stage, it took an average of 

about 42 minutes for a fluctuation in the Willamette River to be reflected at well LW-9D, located closest 

to the river, but it took an average of over 1.5 hours for the corresponding river stage influence to be 

recorded at well LW-12Dl. During decreasing river stage, average time lag estimates ranged from about 

1 hour at well J2 to about 3 hours at well L W -12D 1. Overall average time lags at L W -12D2 appear to be 

less than the lower zone wells, again indicating a possible greater river influence in the sand unit 

underlying the lower zone than in the lower zone. A comparison of the May 1999 and February 1998 

data indicate that average time lag estimates tend to be approximately the same for both periods. Tables 

summarizing the time lag calculations were provided in the aquifer test report and Phase II RI report. 

To remove the effects of semidiumal river stage fluctuations on the continuous water levels 

recorded in the deep wells, mean water level elevations were determined using a filtering method by 

Serfes (1991). The Serfes method uses a time-weighted, moving average to filter out the semidiumal 

fluctuations in the wells from river stage influences to produce water level elevation data that are more 

representative of mean water level conditions. The adjusted groundwater flow directions indicated that 

mean groundwater flow in the lower zone was generally to the west toward the Willamette River during 

the monitoring period. Groundwater flow directly adjacent to the river is inward from the river during 

high river stages. However, mean flow conditions over most of the Terminal and during lower river 

stages through most of the year are generally toward the river. 
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6.4.3 HYDRAULIC PARAMETER ESTIMATES AND GROUNDWATER VELOCITIES 

Aquifer parameter estimates for the lower zone were based on data collected during aquifer tests 

in May-June 1999, including sluglbail tests at five deep wells and a constant rate pumping test at recovery 

well RW-2. A detailed description of the aquifer tests, evaluation results, and plots is provided in the 

aquifer test report (Landau Associates 1999b). 

Average K values representing the lower zone from the sluglbail test data ranged from about 

25 ftlday at well J2 to 80 friday at well LW-6D. The average K values calculated at wells LW-llD and 

L W -9D do not appear to be representative of overall aquifer characteristics, but may possibly be related 

to the increase in silt content in the water-bearing zone and screened interval at LW -lID or to the effects 

of recharge from the river during the test period. 

Aquifer parameters for the lower zone were also estimated based on data collected during a 

constant rate discharge test at RW-2. In the lower zone, the data indicate that estimated T values were 

higher than the upper zone, ranging from about 2,100 to 7,000 fr2/day. K values were comparable to the 

upper zone and representative values generally ranged from about 65 to 130 friday, assuming an average 

aquifer thickness of 32 fr. S values generally ranged from about 1.2xl0-3 to 8.1xl0-2, which is within the 

typical range for storage for confined aquifers. Aquifer test data evaluations indicate that leakage from 

the upper zone or underlying units is likely occurring to some extent at each observation well and that 

wells located closest to the river are likely influenced by river recharge. Also, at well LW-9D, the aquifer 

test data indicate that unconfined aquifer conditions exist at this location. This is consistent with 

stratigraphic data that indicate that the confining unit between the upper and lower zone is absent at this 

location creating unconfined conditions and a connection between groundwater in the lower zone and the 

nver. 

Groundwater velocities for the lower zone were estimated usmg the equation provided in 

Section 6.3.2. For calculation of groundwater velocities, the range in K values for the lower zone based 

on the aquifer test evaluations (sluglbail tests and pumping tests) presented above is estimated to be 

between 25 and 130 friday. Seasonally, horizontal hydraulic gradients range from 0.0006 to 0.002. The 

effective porosity for the lower zone has not been directly measured, but is estimated to be about 0.3 

based on the grain size of the aquifer material (Batu 1998). Based on these aquifer parameter estimates, 

lower zone groundwater velocities are estimated to range between about 0.05 to 0.9 ftlday. 

6.S VERTICAL GROUNDWATER FLOW 

The potential for groundwater flow between the upper and lower zones was evaluated through 

calculation of vertical hydraulic gradients at shallow and deep well pairs, LW -1 SIlD, D/LW -3D, Jl/J2, 
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LW-4S/4D, LW-9S/9D, LW-lOSIlOD, LW-llSlllD, LW-20S/20D, LW-29S/29D, and LW-32S/32D. 

Vertical hydraulic gradients were calculated from groundwater elevations measured during the quarterly 

sampling events from March 1997 through November 2004 (Table 6-2). Vertical gradients were 

consistently downward at all well pairs during this period. As shown in Table 6-2, vertical gradients at 

the well pairs between the upper and lower groundwater zones ranged from 0.07 to 0.55. The LW-9SID 

well pair, located adjacent to the Willamette River in an area where the confining unit between the upper 

and lower zones is absent, had the lowest vertical gradient (0.07). The low vertical gradient in this area 

confirms that the upper and lower zones act as one hydrogeologic unit in this area. The vertical gradients 

between the upper and lower zones were also much greater than those between the lower zone and the 

deep sand unit, as represented by abandoned wells LW-12Dl1l2D2 (average vertical gradient of 0.01). 

Figure 6-20 shows the seasonal variability of the vertical gradients at each of the well pair 

locations. Vertical gradients at the well pairs where long-term data are available are greatest during the 

seasonal low periods in the fall (October-November). The lowest vertical gradients generally correspond 

to intermediate seasonal periods during the late spring months (April-May). 

6.6 AQUIFER RECHARGE AND DISCHARGE 

Groundwater in the upper zone is most likely recharged by direct infiltration from precipitation. 

Lower zone groundwater appears to be recharged primarily from the upper zone and from subsurface 

flow from the north and east. Groundwater from both water-bearing zones generally discharges to the 

Willamette River. Groundwater in the lower zone is recharged by the Willamette River during periods of 

high river flow in response to short-term increases in river stage. The radial flow pattern in the upper zone 

at the north side of the East Property may be representative of localized recharge to the upper zone in this 

area. 
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7.0 NATURE AND EXTENT OF CONTAMINATION 

This section provides the results of an evaluation of the nature and extent of contamination in the 

soil and groundwater at the Terminal. The nature of the contamination was determined based on the 

contaminants detected in samples collected during the various investigations conducted at the Terminal 

and comparison of soil and groundwater concentrations to preliminary screening levels. The extent of 

the contamination was determined based on the horizontal and vertical distribution of these contaminants 

in groundwater and soil. A discussion of the fate and transport of the contaminants based on the 

evaluation presented in this section is provided in Section 8.0. 

The following preliminary soil screening levels were used to evaluate the soil sample results 

representing the upper 3 ft of soil: 

• EPA Region 9 preliminary remediation goals (PRGs) for industrial soil (EPA 2004). 

• EPA Region 9 PRGs for the potential migration of contaminants from soil to groundwater 
using a dilution-attenuation factor of20 (DAF=20) 1 (EPA 2004). 

• Oregon DEQ ecological risk screening level values (SLVs) for soil (DEQ 2001) for the 
protection of plants, mammals, birds, and invertebrates. Ecological risk is typically evaluated 
based on the known or suspected presence of hazardous substances in surficial soil (upper 3 
ft; DEQ 2001). 

• Oregon DEQ generic risk-based concentrations for petroleum constituents and total 
petroleum hydrocarbons based on occupational, construction worker, and excavation worker 
exposure to soil through ingestion, dermal contact, and inhalation; occupational exposure via 
volatilization to outdoor air; and occupational exposure via leaching to groundwater (DEQ 
2003b). 

• Site-specific background concentrations for metals determined previously during the COPC 
and CPEC screening process for Phase I and Phase II soil (Landau Associates 1999a). Metal 
concentrations in soil were first compared to the site-specific background concentrations; 
comparison of soil concentrations to the other preliminary screening levels listed above was 
only conducted where the soil concentrations exceeded background. The COPC/CPEC 
screening results will be updated to include the Phase III Rl data and will be presented in the 
Phase IIIIII human health and ecological risk assessments. 

The following preliminary soil screening levels used for the evaluation of the soil sample results 

representing soil greater than 3 ft in depth include the following: 

• EPA Region 9 PRGs for the potential migration of contaminants from soil to groundwater 
using a dilution-attenuation factor of20 (DAF=20) 1 (EPA 2004). 

1 The PRGs for migration to groundwater are based upon back-calculation from a non-zero maximum contaminant 
level (MCL), an MCL goal (MCLG), or a tap water PRG. Because these levels are based upon an exposure 
scenario (drinking water) that is excluded by the beneficial use determination for the Terminal, it is appropriate to 
use the higher DAF as a conservative method for screening. 
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• Oregon DEQ generic risk-based concentrations for petroleum constituents and total 
petroleum hydrocarbons excavation worker exposure to soil through ingestion, dermal 
contact, and inhalation; occupational exposure via volatilization to outdoor air; and 
occupational exposure via leaching to groundwater (DEQ 2003b). 

• Site-specific background concentrations for metals determined previously during the COPC/ 
CPEC screening process for Phase I and Phase II soil (Landau Associates 1999a). Metal 
concentrations in soil were first compared to the site-specific background concentrations; 
comparison of soil concentrations to the other preliminary screening levels listed above was 
only conducted where the soil concentrations exceeded background. 

The preliminary groundwater screening levels used for the evaluation of the groundwater sample 

results include the following: 

• EPA National Recommended Water Quality Criteria (EPA 2002). 

• Oregon DEQ ecological risk SLVs (DEQ 2001) for the protection of aquatic speCIes, 
mammals, and birds. 

• Oregon Ambient Water Quality Criteria for freshwater, acute and chronic exposures to 
aquatic species and human consumption of organism only (Table 33A; DEQ 2004b). 

• Oregon DEQ generic risk-based concentrations (RBCs) for petroleum constituents and total 
petroleum hydrocarbons based on construction and excavation worker exposure to 
groundwater, and occupational exposure via volatilization to outdoor air from groundwater 
(DEQ 2003b). 

• Site-specific background concentrations for metals determined previously during the 
COPC/CPEC screening process for upper and lower zone groundwater (Landau Associates 
1999a). Metal concentrations in upper and lower zone groundwater were first compared to 
the site-specific background concentrations; comparison of groundwater concentrations to the 
other preliminary screening levels listed above was only conducted where groundwater 
concentrations exceeded background. 

These preliminary screening levels are presented in Appendices C and D for soil and 

groundwater, respectively. The comparison of Phases II and III Rl soil and groundwater results to these 

preliminary screening levels is intended to provide a preliminary and conservative evaluation of the 

magnitude and areas of contaminant concentrations present at the Terminal exceeding these preliminary 

screening levels. The screening levels are not presented as cleanup levels. In addition to site-specific 

background concentrations, only surface water screening levels were used for comparison to groundwater 

contaminant concentrations because the primary pathway of concern at the Terminal is groundwater to 

surface water. Groundwater within the locality of the facility is not currently used as drinking water nor 

is it reasonably likely to be used as a drinking water source in the future based on the results of the 

beneficial water use determination (Section 4.3). Final screening levels to be used for determining 

COPCs/CPECs for the Terminal based on Phase II and Phase III soil and groundwater results will be 

12/2010S IIEdrndatalwprocl23110091132IPhlll RI 12200S RevisedlPhIII RI_Rpt_Rev Dec 200S.doc LANDAU ASSOCIATES 

7-2 

BZT0104(e)022787 



identified during the risk assessment process. Also, as indicated earlier, hot spots of contamination will 

be identified following determination of acceptable risk levels during the risk assessment process. 

7.1 SOIL 

The nature and extent of contamination present in the soil at the Terminal was evaluated based on 

chemical results for soil samples collected during the Phase II and the Phase III RIs. Soil concentrations 

discussed in the following sections are representative of soil remaining at the Terminal following 

completion of interim removal actions (Section 2.0). 

7.1.1 SELECTED CONTAMINANTS OF INTEREST 

Tables summarizing the constituents detected in soil at the Terminal are provided in Appendix C. 

Consistent with the historical uses of the Terminal for bulk storage of petroleum products and for 

blending of specialty wood treating products, constituents detected in the soil include these chemical 

groups: petroleum hydrocarbons and constituents that are commonly associated with petroleum products 

(i.e., PAHs and VOCs); metals; and chlorinated phenols. To focus the discussion in this report on the 

distribution of constituents that will likely be risk drivers, concentrations for only a few constituents from 

each of these groups of chemicals (i.e., TPH, cPAHs, VOCs, chlorinated phenols, and metals) were 

selected for presentation on the Terminal maps. The maps are presented on Figures 7-1 through 7-26. 

The constituents selected for presentation of soil concentrations and referred to throughout this discussion 

as selected contaminants of interest (COIs) include: diesel-range and gasoline-range petroleum 

hydrocarbons, benzo(a)pyrene, benzene, ethylbenzene, lead, zinc, and PCP. These constituents were 

identified as the selected COIs based on the frequency that these constituents were detected in the soil and 

groundwater and the frequency that the detected concentrations exceed the minimum preliminary 

screening levels. 

For example, diesel-range and gasoline-range petroleum hydrocarbons were the most frequently 

detected petroleum hydrocarbons in soil. For this reason, and because of the history of the Terminal as a 

bulk fuel storage facility, diesel-range and gasoline-range petroleum hydrocarbons were included in the 

selected COIs. Of the PAHs detected in soil, benzo(a)pyrene concentrations most frequently exceeded 

the preliminary screening level. Although benzene and ethylbenzene were not the most frequently 

detected VOCs in soil, they were included in the selected COIs because the concentrations of benzene and 

ethylbenzene in soil most frequently exceed the preliminary screening levels. Very few of the 

concentrations for the other detected VOCs in soil exceed preliminary screening levels. 
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Except for mercury and nickel, each metal was detected in 98 percent or more of the soil samples 

analyzed. The frequency of metal detections is likely related to the ubiquitous occurrence of most metals 

analyzed in soil in this area. Therefore, instead of using the frequency of detection for identifying the 

metals of interest, the frequency that the metals concentrations exceed the preliminary screening levels, 

including site-specific background, was used. A comparison of the concentrations for individual metals 

to preliminary screening levels indicates that the metals that most frequently exceed the minimum 

preliminary screening level in soil are lead and zinc. 

PCP was also included in the selected COIs based on the historical uses of PCP in the specialty 

wood treating products blended and stored at the Terminal. 

Preliminary screening levels for all detected constituents in soil, when available, are presented in 

Tables C-l through C-6 of Appendix C. As noted above, COPCs/CPECs will be identified through the 

screening process defined by DEQ guidance (DEQ 1999, 2000b) during the upcoming risk assessment. 

7.1.2 CONTAMINANT DISTRIBUTION 

This section evaluates the distribution of the COIs in soil at the Terminal at concentrations above 

the minimum preliminary screening levels, except for diesel-range petroleum hydrocarbons, for which no 

applicable risk-based preliminary screening levels are available. The evaluation includes both the 

horizontal and vertical distribution of the COIs. To facilitate evaluation of the horizontal distribution, the 

Terminal was divided into six subareas based on historical Terminal operations: the Main Terminal Tank 

Farm area, the Bell Terminal Tank Farm area, the loading rack/entrance area of the Main Terminal Tank 

Farm area, the eastern portion of the Phase III study area, the asphalt-paved road area located north of the 

Bell Terminal Tank Farm area, and the Phase II study area (Figure 1-2). To facilitate evaluation of the 

vertical distribution, soil was divided into four depth intervals: surface soil (0 to 0.5 ft BGS); shallow 

unsaturated soil (1 to 1.5 BGS and 5 to 5.5 ft BGS); and the capillary fringe (and deeper). If a COl was 

not detected in any samples for a depth interval, the constituent is not illustrated for that depth interval. 

The remainder of this section discusses the distribution of the selected COIs at concentrations above the 

preliminary screening levels at the four depth intervals for each subarea. 

7.1.2.1 Main Terminal Tank Farm Area 

Locations where soil samples were collected within the Main Terminal Tank Farm area are 

shown on Figure 2-7. Concentrations of detected constituents within this area are provided in Table C-l. 
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Surface Soil 

A total of 15 surface soil samples (i.e., the upper 0.5 ft of soil) were collected from within the 

Main Terminal Tank Farm area and submitted for analysis. The distribution of the eight selected COIs in 

the Main Terminal Tank farm area, based on the results for these 15 soil samples, is shown on Figures 7-1 

through 7-6. Of the eight selected COIs, only benzo(a)pyrene, lead, and zinc were detected at 

concentrations above the minimum preliminary screening levels. Diesel-range petroleum hydrocarbons 

were detected in the surface soil, but at concentrations below the minimum preliminary screening level of 

23,000 mg/kg (DEQ risk-based concentration for direct soil exposure to construction worker; DEQ 

2003b, as shown on Figure 7-1. Diesel-range petroleum hydrocarbons in the surface soil ranged from less 

than the laboratory reporting limit (i.e., nondetect) to 438 mg/kg. No gasoline-range petroleum 

hydrocarbon concentrations were greater than the laboratory reporting limit, as shown on Figure 7-2. As 

shown on Figure 7-3, the distribution of benzo(a)pyrene at concentrations exceeding the preliminary 

screening levels is limited to an area in the southern portion of the Main Terminal Tank Farm area, 

whereas, the distribution of lead and zinc at concentrations exceeding the respective preliminary 

screening levels is more widespread (shown on Figures 7-4 and 7-5, respectively). Most of the detected 

benzo(a)pyrene, lead, and zinc at concentrations above the respective minimum preliminary screening 

levels in the Main Terminal Tank Farm area surface soil are associated with composite samples; 

therefore, the distribution of these constituents is conservatively illustrated by plotting the composite 

concentrations at each subsample location. 

Shallow Unsaturated Soil 

A total of 24 soil samples were collected from the shallow unsaturated soil within the Main 

Terminal Tank Farm area and submitted for analysis. For this discussion, shallow unsaturated soil 

includes the 1 to 1.5 ft BGS and 5 to 5.5 ft BGS sample depth intervals. The distribution of the eight 

selected COIs, with respect to the minimum preliminary screening levels (if applicable), at these depths 

are shown on Figures 7-7 through 7-11 and 7-12 through 7-18. Similar to the shallow soil in the Main 

Terminal Tank Farm area, diesel-range petroleum hydrocarbons were detected at concentrations greater 

than 100 mg/kg in the shallow unsaturated soil. Concentrations of diesel-range petroleum hydrocarbons 

greater than 1,000 mg/kg (i.e., up to 7,170 mg/kg) were detected in the shallow unsaturated soil at and 

around the conveyance/manifold pipes where the gasoline-range petroleum hydrocarbons were also 

detected (Figures 7-7 and 7-12). The COIs detected at concentrations above the minimum preliminary 

screening levels within the shallow unsaturated soil include lead (at the 1 to 1.5 ft depth interval), zinc (at 

the 1 to 1.5 ft depth interval), gasoline-range petroleum hydrocarbons (at the 5 to 5.5 ft depth interval), 
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and benzene (at the 5 to 5.5 ft depth interval). The distribution of lead and zinc concentrations exceeding 

the preliminary screening levels do not correlate except at a limited number of locations. Gasoline-range 

petroleum hydrocarbons and benzene concentrations above the preliminary screening levels appear to be 

limited to an area near the conveyance/manifold pipes that trend northeast-southwest through the Main 

Terminal Tank Farm area (Figures 7-13 and 7-15, respectively). The presence of benzene and gasoline­

range petroleum hydrocarbons in this area at this depth may indicate a potential source for the gasoline­

range petroleum hydrocarbon and benzene contamination found in the capillary fringe soil (discussed 

later in this section). However, these constituents were not detected or were detected at low 

concentrations below the preliminary screening levels within the surface soil and at the 1 to 1.5 ft depth 

interval. 

Capillary Fringe Soil 

A total of 49 soil samples were collected from the capillary fringe or deeper in the Main Terminal 

Tank Farm area and submitted for analysis. The results for these samples reveal that the highest 

concentrations of the selected COIs in the Main Terminal Tank Farm area are present in soil within the 

capillary fringe depth interval. Diesel-range petroleum hydrocarbon concentrations range from less than 

the laboratory reporting limit (i.e., nondetect) to 36,100 mg/kg. (No relevant preliminary screening level 

is available for diesel-range petroleum hydrocarbons present in soil below a depth of 3 ft BGS.) The 

distribution of diesel-range petroleum hydrocarbons in the capillary fringe soil is shown on Figure 7-19. 

Gasoline-range petroleum hydrocarbon concentrations range from nondetect to 8,920 mg/kg. The 

approximate horizontal extent of gasoline-range petroleum hydrocarbons at concentrations exceeding the 

preliminary screening level (110 mg/kg; DEQ risk-based concentration for occupational exposure via 

leaching to groundwater; DEQ 2003b) is shown on Figure 7-20. Some of the highest concentrations of 

each range of petroleum hydrocarbons are present in samples collected from the hand-augered borings 

located adjacent to the conveyance/manifold pipes (e.g., HB-Ol, HB-02, and HB-03); however, the 

maximum diesel-range petroleum hydrocarbon concentration (36,100 mg/kg or 3 percent diesel-range 

petroleum hydrocarbons in soil) was found near the northern property boundary at LW -19S. Components 

of gasoline (e.g., benzene and ethylbenzene) are also present within the capillary fringe soil in the Main 

Terminal Tank Farm area at concentrations exceeding the preliminary screening levels (0.03 mg/kg and 

13 mg/kg, respectively), but the area of impact is much smaller, as shown on Figures 7-22 and 7-23. 

Benzo(a)pyrene, a component of diesel, is not present in the capillary fringe soil at concentrations 

exceeding the preliminary screening level of 0.21 mg/kg (Figure 7-21). The presence of lead in the 

capillary fringe soil in the Main Terminal Tank Farm area at concentrations exceeding the preliminary 
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screenmg levels is limited to a few sampling locations. Zinc was the only COl not detected at 

concentrations exceeding the preliminary screening level in the Main Terminal Tank Farm area capillary 

fringe soil. 

7.1.2.2 Bell Terminal Tank Farm Area 

Locations where soil samples were collected within the Bell Terminal Tank Farm area are shown 

on Figure 2-7. Concentrations of detected constituents in this area are provided in Table C-2. 

Surface Soil 

A total of 23 surface soil samples have been collected at the Bell Terminal Tank Farm area and 

submitted for analysis. The distribution of the eight selected COIs in the surface soil (i.e., the upper 0.5 ft 

of soil) based on the results for these samples is shown on Figures 7-1 through 7-6. Of the eight selected 

COls, only benzo(a)pyrene, lead, and zinc were detected at concentrations above the minimum 

preliminary screening levels. Gasoline-range petroleum hydrocarbons were not detected in surface soil 

(Figure 7-2). As shown on Figures 7-3, 7-4, and 7-5, the presence of these three constituents at 

concentrations exceeding the preliminary screening levels in the surface soil appears to extend throughout 

the Bell Terminal Tank Farm area; however, many of the sampling locations shown to contain elevated 

concentrations are associated with composite samples and, therefore, the contoured areas represent a 

conservative representation of the contaminant distribution. Diesel-range petroleum hydrocarbons were 

also detected in the surface soil, but at relatively low concentrations ranging from nondetect to 859 

mg/kg. Many of these detected concentrations are also associated with composite samples. Samples 

collected from the upper 2 ft of soil within the eastern portion of the former PEO property contained 

diesel-range petroleum hydrocarbon concentrations ranging from 97.6 to 4,280 mg/kg, which are greater 

than those observed within the Bell Terminal Tank Farm area (Figure 7-7; Bridgewater 2001). 

Shallow Unsaturated Soil 

A total of 33 soil samples were collected from the shallow unsaturated soil in the Bell Terminal 

Tank Farm area and submitted for analysis. Results for these soil samples indicate that the three COIs 

present in the surface soil at concentrations exceeding the preliminary screening levels [benzo(a)pyrene, 

lead, and zinc] are also present in the shallow unsaturated soil at concentrations exceeding the preliminary 

screening levels, but the impacted area is much smaller and generally limited to an area near the western 

property boundary as shown on Figures 7-9, 7-10, and 7-11. Also, the depth of impact does not appear to 

extend to the 5 to 5.5 ft BGS depth interval, as shown on Figures 7-14, 7-16, and 7-17. Diesel-range 
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petroleum hydrocarbons ranged from nondetect to 66 mg/kg in the shallow unsaturated soil. The other 

four COIs (gasoline-range petroleum hydrocarbons, benzene, ethylbenzene, and PCP) were not detected 

in the shallow unsaturated soil at concentrations exceeding the respective preliminary screening levels. 

Capillary Fringe Soil 

A total of 45 soil samples have been collected within the capillary fringe in the Bell Terminal 

Tank Farm area and submitted for analysis. Results for these samples indicate that of the eight selected 

COIs, only gasoline-range petroleum hydrocarbons were detected at concentrations exceeding the 

minimum preliminary screening level (Figure 7-20). Diesel-range petroleum hydrocarbons were also 

detected in the capillary fringe soil at concentrations ranging from nondetect to 15,100 mg/kg 

(Figure 7-19), but no relevant preliminary screening level is available for diesel-range petroleum 

hydrocarbons present in soil below a depth of 3 ft BGS. The elevated concentrations of gasoline-range 

and diesel-range petroleum hydrocarbons appear to be focused in three areas: adjacent to the east-west 

trending pipeline" along the western property boundary outside the tank farm walls in an area previously 

used by owners and/or operators of the adjacent property, and in the central portion of the Bell Terminal 

Tank Farm area (Figures 7-19 and 7-20). The presence of diesel-range hydrocarbons at the north side of 

the Bell Terminal at concentrations exceeding 1,000 mg/kg is based on the results of a composite sample 

within grid 22. This concentration is likely due to soil collected at subsample location G22-03, located 

near the east-west trending pipeline. To further evaluate the nature and extent of gasoline-range and 

diesel-range petroleum hydrocarbons within the capillary fringe at the Bell Terminal Tank Farm area, 

concentrations of these compounds along the eastern portion of the adjacent property boundary were 

evaluated. Figures 7-19 and 7-20 show the locations on the eastern portion of the former PEO property 

boundary where soil samples were collected at depths within or below the capillary fringe and analyzed 

for diesel-range and gasoline-range petroleum hydrocarbons. As indicated on Figures 7-19 and 7-20, 

gasoline-range and diesel-range petroleum hydrocarbons are present in the soil at depths within or below 

the capillary fringe in the eastern portion of the former PEO property at concentrations similar to or 

greater than the concentrations detected within the Bell Terminal Tank Farm area (Bridgewater 2001). 

The highest diesel-range petroleum hydrocarbon concentrations were observed at locations along the east­

west trending pipeline and along the western property boundary (15,100 mg/kg at LW-43S, 12,700 mg/kg 

at SCH56, and 10,200 mg/kg at SCH59) of the Bell Terminal Tank Farm area (Figure 7-19). These data 

indicate that there are likely sources of petroleum hydrocarbons originating from areas of former fuel 

storage on former PEO property in addition to the source originating within the central portion of the Bell 

Terminal. This is further supported by analytical results for soil samples collected in the upper 2 ft of soil 
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at the former PEO property, which indicate the presence of diesel-range petroleum hydrocarbons in the 

shallow soil within the eastern portion of the former PEO property at concentrations exceeding 1,000 

mg/kg (Figure 7-7; Bridgewater 2001). 

7.1.2.3 Loading Rack/Entrance Area of the Main Terminal 

Locations where soil samples were collected within the loading rack/entrance area of the Main 

Terminal Tank Farm area are shown on Figure 2-7. Concentrations of detected constituents in this area 

are provided in Table C-3. 

Surface Soil 

Because this area is covered with gravel fill, surface soil samples were not collected, except at 

location LW-7S. Of the COIs, only PCP was detected in the surface soil at this location at a 

concentration of 0.011 mg/kg, which is below the preliminary screening level of 0.03 mg/kg [EPA 

Region 9 PRG for potential migration of contaminants from soil to groundwater using a DAF of 20 (EPA 

2004);Figure 7-6]. The presence of PCP in this area is likely related to activities associated with the 

former PCP mixing area (see discussion on the Phase II area below.) 

Shallow Unsaturated Soil 

Eight soil samples were collected from the shallow unsaturated soil within the loading 

rack/entrance area of the Main Terminal Tank Farm area. These samples were collected at a depth 

interval of 1 to 1.5 ft BGS. Results for the soil indicate that PAHs, TPH, and VOCs are not present in the 

soil in this area at this depth interval. Metals were detected in the soil at this depth, but only zinc was 

detected at concentrations exceeding the preliminary screening level. The locations where the 

concentrations of zinc exceed the preliminary screening level are shown on Figure 7-11. 

Capillary Fringe 

Eleven soil samples were collected from the capillary fringe in the loading rack/entrance area and 

submitted for analysis. The results for these samples indicate that the frequency of detected constituents 

in soil increases in this area at the capillary fringe depth interval. A few PAHs; several VOCs; diesel­

range, gasoline-range, and kerosene-range petroleum hydrocarbons; and metals were detected in the soil 

at this depth; however, of the eight selected COIs, only gasoline-range petroleum hydrocarbons were 

detected at concentrations exceeding the minimum preliminary screening levels (Figure 7-20). These 

exceedances are associated with a composite sample collected from biased sampling area B3, which is the 

former location of the loading racks from the Main Terminal Tank Farm area to trucks. However, 
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because the exceedances are associated with a composite sample, the contoured areas represent a 

conservative representation of the contaminant distribution. 

7.1.2.4 Eastern Portion of the Phase III Study Area 

Locations where soil samples were collected within the eastern portion of the Phase III study area 

are shown on Figure 2-7. Concentrations of detected constituents in this area are provided in Table C-4. 

Surface Soil 

Thirty-eight soil samples have been collected and submitted for analysis within the upper 0 to 0.5 

ft depth interval in the eastern portion of the Phase III study area. The results for these samples indicate 

that of the eight selected COIs, only benzo(a)pyrene, lead, and zinc are present in surface soil at 

concentrations exceeding the preliminary screening levels (Figures 7-3, 7-4, and 7-5). Gasoline-range 

petroleum hydrocarbons, benzene, ethylbenzene, and PCP were not detected. Diesel-range petroleum 

hydrocarbons were also detected at this depth interval at concentrations ranging from nondetect to 

549 mg/kg, but below the minimum preliminary screening level of 23,000 mg/kg (Figure 7-1). The 

detected concentrations of diesel-range petroleum hydrocarbons and cPAHS in the surface soil appear to 

be associated with oiling of historical roads in this area. 

Shallow Unsaturated Soil 

Seventeen soil samples were collected within the shallow unsaturated soil in the eastern portion 

of the Phase III study area. All but one of these samples were collected at a depth interval of 1 to 1.5 ft 

BGS. Because the capillary fringe in this area is shallow and close in depth to the 5.0 to 5.5 ft depth 

interval, only one sample (composite sample BA-ll) was collected at the 5.0 to 5.5 ft depth interval 

within this area. Results for the soil samples indicate that benzo(a)pyrene, lead, and zinc are present at 

concentrations exceeding the preliminary screening levels at the 1 to 1.5 ft depth interval. The 

approximate horizontal extent of these exceedances is shown on Figures 7-9, 7-10, and 7-11, respectively. 

The frequency that lead and zinc are present at concentrations exceeding preliminary screening levels 

decreased significantly at the 1 to 1.5 ft depth interval compared to exceedances observed in the surface 

soil. Diesel-range and gasoline-range petroleum hydrocarbons were not detected at the 1 to 1.5 ft depth 

interval, except at one location, BA-ll, where diesel-range petroleum hydrocarbons were detected at a 

concentration of 574 mg/kg (Figure 7-7); these constituents were not analyzed in the one sample from the 

5 to 5.5 ft depth interval. At the 5.0 to 5.5 ft depth interval, the results for sample B-ll indicate that 

12/2010S IIEdrndatalwprocl23110091132IPhlll RI 12200S RevisedlPhIII RI_Rpt_Rev Dec 200S.doc LANDAU ASSOCIATES 

7-10 

BZT0104(e)022795 



benzo(a)pyrene (Figure 7-14) and other PAHs are not present at this depth at concentrations exceeding 

preliminary screening levels. Metals were not analyzed at this depth interval. 

Capillary Fringe 

Thirteen soil samples were collected within the capillary fringe soil in the eastern portion of the 

Phase III study area. At the capillary fringe depth interval, only a few PAHs [Figure 7-21 for 

benzo(a)pyrene] and VOCs (Figures 7-22 and 7-23 for benzene and ethylbenzene, respectively) were 

detected. Metals were frequently detected, but did not exceed the preliminary screening levels 

(Figures 7-24 and 7-25 for lead and zinc). Diesel-range and gasoline-range petroleum hydrocarbons were 

not detected (Figures 7-19 and 7-20). 

7.1.2.5 Asphalt-Paved Road Area 

Locations where soil samples were collected within the asphalt-paved road area are shown on 

Figure 2-7. One sample was collected at the 0 to 0.5 ft BGS depth interval; one sample was collected 

from the 1 to 1.5 ft BGS depth interval; and two samples were collected from the capillary fringe. 

Concentrations of detected constituents in this area are provided in Table C-5. Metals were detected at 

each of the soil depth intervals sampled (i.e., 0 to 0.5 ft BGS, 1 to 1.5 ft BGS, and the capillary fringe); 

however, concentrations of metals above the preliminary screening levels were only detected in the 

surface soil (0 to 0.5 ft BGS; Figures 7-4 and 7-5 for lead and zinc, respectively). PAHs and petroleum 

hydrocarbons were only detected in the surface soil sample. Benzo(a)pyrene was the only PAH 

(Figure 7-3) that was detected at concentrations above the preliminary screening levels within the surface 

soil depth interval only. Motor oil-range petroleum hydrocarbons were detected at a concentration of 

301 mg/kg, but diesel-range and gasoline-range petroleum hydrocarbons were not detected at any depth 

interval (Figures 7-19 and 7-20, respectively). Samples collected in this area were collected below the 

asphalt surface and underlying roadbase material, with one exception, location G-20. The detected 

concentrations in the surface soil at this location likely result from the presence of these constituents in 

the roadbase material of the asphalt road. 

7.1.2.6 Phase II Study Area 

Locations where soil samples were collected that represent soil remaining in the Phase II study 

area are shown on Figure 2-7. Concentrations of PCP remaining in the soil following completion of the 

soil removal actions in the former soil stockpile area and former PCP mixing and warehouse areas are 

shown on Figure 2-4. Concentrations of detected constituents in soil remaining in this area are provided 
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in Table C-6. PCP was the constituent used to determine the extent of contamination and cleanup for the 

soil removal action in this area. Because of the limitations in excavating soil below the water table, the 

base of the removal action excavation did not extend beyond about 13 ft BGS. Consequently, PCP 

concentrations ranging from greater than 2 mg/kg to 180 mg/kg potentially remain within and adjacent to 

the former PCP mixing area at depths as shown on Figure 2-4. The effects of the ISCO injections on soil 

concentrations will be assessed at the completion of the full scale implementation. 

Surface Soil 

Because most of the surface soil was removed from this area during the removal actions, only 

samples from four locations (LB16, LSI, LS2, and LW-lD) represent the existing surface soil. PAHs, 

PCP, petroleum hydrocarbons, and metals were all detected in the surface soil in this area. The only PAH 

concentrations exceeding preliminary screening levels is benzo(a)pyrene (Figure 7-3). Lead (Figure 7-4), 

zinc (Figure 7-5), and copper are present at concentrations above the preliminary screening levels in 

small, localized areas. Concentrations of diesel-range (Figure 7-1) and motor-oil range petroleum 

hydrocarbons range from nondetect to 160 mg/kg and 130 mg/kg to 420 mg/kg, respectively. PCP was 

only detected at locations L W -lD and LB 16 at concentrations exceeding the preliminary screening level 

of 0.03 mg/kg (Figure 7-6). 

Shallow Unsaturated Soil 

Seven samples represent the soil remaining at depths greater than 0.5 ft BGS, but above the 

capillary fringe in this area. At these depths (1.0 to 1.5 ft and 5.0 to 5.5 ft depth intervals), only PCP 

(Figure 7-18) exceeds preliminary screening levels. (Note that a figure showing PCP concentrations for 

the 1 to 1.5 ft BGS depth interval is not included because there were no detected concentrations.) No 

VOCs, except BTEX, were analyzed at these depth intervals. BTEX was not detected at concentrations 

above the laboratory reporting limits in the soil (Figure 7-15 for benzene). Copper and zinc were the only 

metals analyzed and both were detected, but at concentrations below the preliminary screening levels 

(Figures 7-10 and 7-16 for lead; Figures 7-11 and 7-17 for zinc). Diesel-range petroleum hydrocarbons 

were detected in three samples from the 5.0 to 5.5 ft depth interval at concentrations ranging from 6.4 to 

66 mg/kg. Motor oil-range petroleum hydrocarbons were detected in one sample at a concentration of 

98 mg/kg. Gasoline-range petroleum hydrocarbons were not detected within either depth interval 

(Figures 7-8 and 7-13). 
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Capillary Fringe 

Seventy-five samples represent the soil remaining at depths within or below the capillary fringe in 

this area. At this depth interval, PCP is the predominant COl that was detected at concentrations above 

the preliminary screening level, as shown on 7-26. Soil containing PCP concentrations at these levels 

remained following the soil removal action in this area because of the physical constraints of excavating 

soil below the groundwater table. Residual PCP soil concentrations at this depth are being addressed 

through use of the ISCO technique in this area. Concentrations of diesel-range petroleum hydrocarbons 

in the soil ranged from nondetect to 4,700 mg/kg (Figure 7-19). Gasoline-range petroleum hydrocarbons 

at concentrations exceeding preliminary screening levels were observed at two locations, as shown on 

Figure 7-20. Dioxins and furans were also detected at locations within the former PCP mixing area at 

concentrations ranging from about .011 ng/kg to 5,110 ng/kg (total TEQ). 

7.2 GROUNDWATER 

The nature and extent of contamination present in the groundwater at the Terminal was evaluated 

based on chemical results for groundwater samples collected from Phase II and Phase III monitoring 

wells, injection wells, and recovery wells between October 2003 and November 2004 and from discrete 

groundwater samples collected from direct-push borings during the preliminary evaluation and the interim 

subsurface investigation during 2001-2002 at the Terminal. The data collected from monitoring wells in 

January 2003 and from direct-push borings on the adjacent former PEO property in 1996 and 1998 were 

also reviewed to assess the nature and extent of groundwater contamination. 

7.2.1 SELECTED CONTAMINANTS OF INTEREST 

Tables summarizing the results for detected constituents in groundwater at the Terminal are 

provided in Appendix D. Consistent with the constituents detected in the soil at the Terminal, petroleum 

hydrocarbons and individual constituents that are commonly associated with petroleum products (e.g., 

PAHs and VOCs), or wood treatment formulation operations (e.g. PCP), and metals were detected in 

groundwater. Similar to soil, only a few constituents from each of these groups of chemicals (i.e., 

petroleum hydrocarbons, PAHs, VOCs, and metals), which are expected to be drivers during the risk 

assessment, were plotted on maps of the Terminal (Figures 7-27 through 7-46). The concentrations were 

contoured using the minimum preliminary screening level for each selected constituent. The constituents 

selected for presentation and referred to throughout this discussion as selected COIs for groundwater 

include: diesel-range and gasoline-range petroleum hydrocarbons, benzene, ethylbenzene, and PCP. In 

addition, chromium and copper were included as COIs for the lower zone, with a specific focus on the 
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nearshore monitoring wells, including wells located along the river bank and those on the shoreline of the 

Willamette River, to assess the groundwater transport pathway to the river, as shown on Figures 7-47 and 

7-48. 

The COIs were selected based on the frequency that the constituents were detected in the 

groundwater and the frequency that the detected concentrations exceeded preliminary screening levels. 

Gasoline-range and diesel-range petroleum hydrocarbons were the most frequently detected petroleum 

hydrocarbons in groundwater. For this reason, and because of the history of the Terminal as a bulk fuel 

storage facility, diesel-range and gasoline-range petroleum hydrocarbons were included in the selected 

COIs. There are currently no published risk-based values to use as preliminary screening levels for 

assessment of diesel-range hydrocarbons in groundwater or surface water; therefore, the diesel-range 

petroleum hydrocarbon data are not contoured. Although benzene and ethylbenzene were not the most 

frequently detected VOCs in groundwater, they were included in the selected COIs because the 

concentrations of benzene and ethylbenzene in groundwater have most frequently exceeded the 

preliminary screening levels since monitoring began for the Phase III wells. PAHs were detected at a 

small number of wells (one upper zone well and four lower zone wells) at concentrations exceeding the 

preliminary screening levels. Of the PAHs detected in groundwater, no one constituent consistently 

exceeded the preliminary screening levels. Also, although present in soil, benzo(a)pyrene was not 

detected in groundwater at concentrations exceeding the preliminary screening level, except at two lower 

zone Phase III wells where only five quarters of data are available. Therefore, PAHs were not included in 

the selected COIs. PCP was included in the selected COIs based on the elevated concentrations detected 

in the groundwater in and downgradient of the former PCP mixing area over time. Metals, with the 

exception of chromium, which were often detected in soil, were generally not detected in upper zone 

groundwater exceeding site-specific background concentrations or the risk -based preliminary screening 

levels. Metals concentrations exceeding the preliminary screening levels are typically more prevalent in 

the lower zone groundwater. Lower zone metals concentrations tend to exceed preliminary screening 

levels more frequently for chromium, copper, nickel, and zinc. Chromium and copper have been included 

in the selected COIs for the lower zone, as described above. A discussion of an assessment of the metals 

concentrations is provided in Section 7.2.3. 

Preliminary screening levels for detected constituents in groundwater are presented in Tables D-l 

and D-2 of Appendix D of this report for the upper and lower zones, respectively. 
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7.2.2 CONTAMINANT DISTRIBUTION 

As discussed in Section 6.2, two zones of groundwater are present below the Terminal: the upper 

zone and the lower zone. The distribution of the selected COIs in the two zones of groundwater is 

presented on Figures 7-27 to 7-36 and Figures 7-37 to 7-46, respectively, and discussed in the remainder 

of this section. 

7.2.2.1 Upper Zone Groundwater 

The analytical results for groundwater samples collected from the 45 upper zone wells during 

quarterly events from spring 1997 through November 2004 were evaluated for this report. For purposes 

of discussion and because the most recent Phase III RI well installation occurred during the fall 2004, 

presentation of groundwater data for this report is focused on data collected for the fourth quarter 

(October) 2003 event (including direct-push data from 1996 through 2002) and the fourth quarter 

(November) 2004 event. Trends in contaminant concentrations for quarterly data collected since 1997 or 

since well installation were evaluated and are discussed in Section 7.2.3. A discussion of the distribution 

of contaminants in the upper zone groundwater by area based on the October 2003 and November 2004 

analytical data is provided below. Groundwater data collected from direct-push sampling points in 2001 

during the planning stages for the Phase III RI and on the former PEO property between 1996 and 1998 

for TPH constituents and for January 2003 for BTEX are also included with the October 2003 data. 

These are the most recent data available from locations on the PEO property for these constituents. 

Main Terminal Tank Farm Area 

Four upper zone wells located in the Main Terminal Tank Farm area were installed in the fall of 

2003. One additional upper zone well was installed in November 2004. Therefore, the distribution of 

contaminants and evaluation of contaminant trends in upper zone groundwater within the Main Terminal 

Tank Farm area are based on a maximum of five quarters of data, collected between October 2003 and 

November 2004. In addition to the quarterly data, eight groundwater samples were collected from 

temporary well points in August through October 2001 and July 2002 for determining the locations of 

permanent monitoring wells. These results are presented with the October 2003 event data, which is the 

first quarter when data for the Phase III wells was collected. Upper zone monitoring wells are only 

located in the eastern half of the Main Terminal Tank Farm area. In the western half of the Main 

Terminal Tank Farm area, the confining unit becomes discontinuous and the upper and lower 

groundwater zones converge. As described in Section 6.2.3, groundwater levels in the western half of the 

Main Terminal Tank Farm area are consistent with those typically observed at wells screened within the 
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lower zone. This is also generally true for groundwater levels on the former PEO property; however, 

groundwater elevations for the former PEO property are not plotted because the most recent data 

available is from January 2003 and are not comparable to the 2004 groundwater elevations for the 

Terminal presented for this report. Evaluation of the contaminant distribution in groundwater throughout 

the western portion of the Main Terminal Tank Farm is provided in Section 7.2.2.1. 

Results for upper zone groundwater in the Main Terminal Tank Farm area for the fourth quarter 

2003 and fourth quarter 2004 groundwater monitoring events indicate the presence of diesel-range and 

gasoline-range petroleum hydrocarbons (Figures 7-27 through 7-30). Concentrations of diesel-range 

petroleum hydrocarbons in groundwater samples collected during the October 2003 groundwater 

monitoring event and in groundwater samples collected from temporary direct-push locations during 

earlier groundwater investigations ranged from nondetect to 19.6 mg/L (Figure 7-27). Concentrations of 

diesel-range petroleum hydrocarbons in groundwater samples collected during the November 2004 

sampling event ranged from nondetect to 6.45 mglL (Figure 7-28). During the October 2003 groundwater 

monitoring event, concentrations of gasoline-range petroleum hydrocarbons in the upper zone 

groundwater exceeding the preliminary screening level (12 mg/L; DEQ RBC, construction and 

excavation worker; DEQ 2003b) occurred at a single location (LW-21S;Figure 7-29); however, gasoline­

range petroleum hydrocarbons were not detected above the preliminary screening level in November 

2004 (Figure 7-30). Maximum concentrations of diesel-range and gasoline-range petroleum 

hydrocarbons are typically observed in groundwater at locations near tanks or conveyance pipelines 

located on the eastern portion of the Main Terminal Tank Farm area. During the October 2003 event, 

product was observed in wells Q and P (Table 7-3) at thicknesses ranging from 0.02 to 0.24 ft and near 

this area at direct-push location GW8-l in 2001. During November 2004, product was observed at wells 

Q, LW-21S, and LW-27S (Table 7-3) with thicknesses ranging from 0.02 to 0.25 ft. 

Constituents associated with the diesel-range and gasoline-range petroleum hydrocarbons (i.e., 

PAHs and VOCs) are also present in the upper zone groundwater in the Main Terminal Tank Farm area, 

but are not as widespread as the petroleum hydrocarbon constituents, as shown by the distribution of 

benzene and ethylbenzene concentrations on Figures 7-31 through 7-34. During the October 2003 

sampling event, benzene was detected at a concentration exceeding the preliminary screening level of 

5lllgIL (Oregon Ambient Water Quality Criteria, fish consumption only; DEQ 2004b) at one location 

(LW-21S at 1,600 IlglL; Figure 7-31). For the November 2004 sampling event, product was observed in 

LW-21S; therefore, this well was not sampled. Benzene was not detected in groundwater during the 

November 2004 groundwater monitoring event at wells at concentrations greater than the preliminary 

screening level (Figure 7-32). Occurrences of ethylbenzene in groundwater at concentrations exceeding 

the preliminary screening level (7.3 Ilg/L; Oregon DEQ ecological risk screening level value, surface 
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water; DEQ 2001) were more widespread than observed for benzene during the October 2003 event with 

the maximum concentration (940 Ilg/L) occurring at the same well as the maximum benzene 

concentration (i.e., LW-21S; Figure 7-33). During the November 2004 event, the distribution of 

ethylbenzene near LW-21S is not as well defined because a groundwater sample was not collected from 

well LW-21S due to the presence of product in the well and because groundwater samples were not 

collected from temporary well points during this event (Figure 7-34). For the October 2003 and 

November 2004 events, PAH concentrations ranged from nondetect to 13.8 Ilg/L. Only two PAHs 

(fluorene and phenanthrene) were detected at concentrations exceeding preliminary screening levels [3.9 

Ilg/L for fluorene, 620 IlglL for phenanthrene; DEQ SLVs, surface water (DEQ 2001)], at four of the 

2001 temporary well point locations. For the metals analyzed, chromium was detected at concentrations 

exceeding the preliminary screening level [0.011 mg/L; DEQ SLY, surface water (DEQ 2001)] at three 

locations (LW-13S, LW-19S, and RW-l) within the Main Terminal Tank Farm area during November 

2004 and at three additional wells (LW-8S, LW-20S, and LW-27S) during other 2004 events (Table D-l). 

However, chromium concentrations did not exceed the preliminary screening levels at any location during 

the October 2003 event. Other metals were observed at concentrations exceeding the screening levels, 

including copper, zinc, and nickel, but at only a few locations. During the October 2003 event, PCP was 

detected in upper zone groundwater in the Main Terminal Tank Farm area downgradient of the former 

PCP mixing area at concentrations ranging from 0.58 to 1.1 Ilg/L and at a direct-push location (GWI4-1) 

at a concentration of 4.35 Ilg/L (Figure 7-35), but only groundwater at the direct-push location exceeded 

the preliminary screening level of 3.0 Ilg/L (Oregon Ambient Water Quality Criteria, fish consumption 

only; DEQ 2004b). During the November 2004 event, PCP concentrations in this area were nondetect 

except at RW -1 where the concentration exceeded the preliminary screening level at a concentration of 

123 IlglL (Figure 7-36). RW-l is located downgradient of the former PCP mixing area and will be 

discussed in the context of the Phase II study area discussion below. 

Bell Terminal Tank Farm Area 

Twenty-three upper zone groundwater samples were collected from temporary well points in 

2001 and 2002 in the Bell Terminal Tank Farm area. Seven permanent upper zone monitoring wells were 

installed in fall 2003 and an additional four upper zone wells were installed in fall 2004. Groundwater 

results for samples collected in October 2003 and from the temporary well points in 2001 and 2002 were 

combined with the most recent groundwater data from the former PEO property. For TPH constituents, 

the most recent groundwater data available from the former PEO property were collected in 1996 and 

1998, and for BTEX constituents, the most recent data available was collected in January 2003. Data 

presented for November 2004 were only collected from the Terminal well locations. 
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Groundwater data collected within the Bell Terminal Tank Farm area and on the eastern portion 

of the former PEO property suggest the presence of three commingled petroleum hydrocarbon plumes 

within this area: 1) one originating in the central portion of the Bell Terminal Tank Farm area near the 

east-west trending pipeline, 2) one originating along the western property boundary outside the walls of 

the tank farm, and 3) one originating on the eastern portion of the former PEO property where significant 

petroleum releases are known to have occurred, such as in the area where the former diesel ASTs were 

located. Even though it is likely that the plume originating from the central portion of the Bell Terminal 

commingles with the plume originating near the western property boundary, and that both of these plumes 

commingle with other contamination originating on the former PEO property in the area where the former 

diesel ASTs were located, it is unlikely that the elevated concentrations observed near the western 

property boundary or on the former PEO property originate from the Bell Terminal tank farm operations. 

This conclusion is based on the significant increase in both soil and groundwater concentrations for 

petroleum constituents across the western property boundary and on the former PEO property. Also, 

product has consistently been observed with thicknesses up to about 6 ft in wells on the eastern portion of 

the former PEO property (well MW-4) between 2001 and 2003, but no product has ever been observed 

within the Bell Terminal Tank Farm area. Well MW-4 is located on the former PEO property near the 

locations of the former diesel ASTs and about 40 ft from the western property boundary of the Bell 

Terminal Tank Farm area, and about 100 ft from the operations portion of the Bell Terminal Tank Farm 

area, This contaminant distribution supports the presence of different sources than in the tank farm area. 

Based on geologic cross-sections, soil boring data, and water level elevation data collected on the 

former PEO property (Bridgewater 2001; Bridgewater 2002; URS 2002; Gradient 2003), groundwater 

data from the eastern portion of the PEO property appear to represent concentrations in the upper zone, 

including wells MW-4 and MW-14, and some of the temporary Geoprobe locations. However, well 

boring information is not available for the monitoring wells (including MW-4) and other historical 

locations in this area and some of the Geoprobe borings do not extend deep enough to encounter the 

confining unit, if present. The estimated extent of the confining unit in this area based on available 

information is shown on Figure 6-1. To the west of the extent of the confining unit boundary, similar to 

observations within the Main Terminal Tank Farm area, groundwater data likely represents groundwater 

concentrations where the confining unit is absent; these groundwater concentrations are discussed under 

the lower zone groundwater section. 

Based on data collected to date from the Bell Terminal Tank Farm area, the highest concentration 

of diesel-range petroleum hydrocarbons (796 mg/L) in the upper zone was observed in groundwater 

sample at temporary well point SCH-63B during October 2001. This temporary well point is located 

along the western property boundary of the Bell Terminal Tank Farm area, as shown on Figure 7-27. 
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This result is comparable to the concentration of 530 mg/L detected in the split of the same sample 

collected by Schnitzer representatives. Based on the direct-push data collected on the former PEO 

property in 1996 and 1998, diesel-range petroleum hydrocarbons concentrations ranging from 6.6 to 

6.8 mg/L occur about 40 to 50 ft to the west of the western property boundary of the Bell Terminal Tank 

Farm area. (Figure 7-27). Gasoline-range petroleum hydrocarbon concentrations in the upper zone follow 

a similar distribution pattern as the diesel-range petroleum hydrocarbon concentrations, with 

concentrations only exceeding the preliminary screening level (12 mg/L; DEQ RBC, construction and 

excavation worker; DEQ 2003b) on the former PEO property where a maximum concentration of 38.7 

mg/L was observed at direct-push location B-60 (Figure 7-29). Even though diesel-range petroleum 

hydrocarbons were detected at concentrations ranging from 0.59 to 22.2 mg/L and a gasoline-range 

petroleum hydrocarbon concentration exceeded the preliminary screening level within the central portion 

of the Bell Terminal Tank Farm area (maximum concentration of 12.2 mg/L from a direct-push location 

in July 2002), concentrations for both these constituents appear to decrease in the downgradient direction 

and then increase again at the western property boundary and on the former PEO property, further 

supporting the presence of different sources in these areas than in the Bell Terminal Tank Farm area 

(Figures 7-27 and 7-29). This interpretation is also supported by the distribution of benzene and 

ethylbenzene concentrations (Figures 7-31 and 7-33). Data are not available from the former PEO 

property in 2004. Constituents associated with diesel-range and gasoline-range petroleum hydrocarbons 

(i.e., PAHs and VOCs) are also present in the upper zone groundwater in the Bell Terminal Tank Farm 

area; however, the area of impacted groundwater appears to be smaller (Figures 7-31 through 7-34). Of 

the petroleum constituents, only ethylbenzene concentrations exceeding the preliminary screening level 

(7.3 IlglL; DEQ SLY, surface water; DEQ 2001) are present at three discrete locations in the Bell 

Terminal Tank Farm area, based mainly on the direct-push data. One location is along the pipeline within 

the central portion of the tank farm, another location is along the pipeline to the west, and another location 

is along the western property boundary outside the walls of the tank farm (Figure 7-33). However, during 

November 2004, the benzene and ethylbenzene concentrations appear to have decreased and are mostly 

nondetect except for low concentrations of benzene near the western property boundary (Figures 7-32 and 

7-24). PAHs were detected even less frequently in the upper zone groundwater than benzene and 

ethylbenzene (Table D-l). Additional data from locations on the former PEO property in this area are 

needed to better define the source of these concentrations. 

Loading RacklEntrance Area of the Main Terminal 

Results for groundwater collected from monitoring well L W -7S and temporary well point GW 4-1 

were used to evaluate the distribution of contaminants in the upper zone groundwater within the loading 
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rack/entrance area. Based on these results, the extent of the gasoline-range petroleum hydrocarbon and 

ethylbenzene detections in the Main Terminal Tank Farm area appear to extend into the western portion 

of the loading rack/entrance area based on the October 2003 and November 2004 data, but only 

ethlybenzene concentrations at this location exceed the preliminary screening level (Figures 7-29, 7-30, 

7-33, and 7-34) 

Eastern Portion of the Phase III Study Area 

Results for three groundwater samples collected from temporary well points (GW6-1, GW15-1, 

and GW17-1) were used to evaluate the distribution of contaminants in the upper zone groundwater 

within the eastern portion of the Phase III Study Area. Petroleum hydrocarbon constituents were not 

analyzed at these three locations; however, no VOCs or PAHs (except low concentrations ofpyrene) were 

detected in the upper zone groundwater. No permanent monitoring wells are located in this area. 

Asphalt-Paved Road Area 

Results for one groundwater sample collected from temporary well point, GW20-1, were used to 

evaluate the presence of contaminants in the upper zone groundwater within the asphalt-paved road area. 

No contaminants were detected in this sample. No permanent monitoring wells are located in this area. 

Phase II Study Area 

Results from permanent monitoring wells and two recovery wells were used to evaluate the 

distribution of contaminants in upper zone groundwater within the Phase II Study area. The only 

significant plume of contamination in the upper zone groundwater in the Phase II study area is PCP, as 

shown on Figures 7-35 and 7-36. In October 2003, PCP concentrations in an area within and 

downgradient of the former PCP mixing area exceeded the preliminary screening level [3.0 IlglL; Oregon 

AWQC for aquatic species (DEQ 2004b) and National AWQC for organisms only (EPA 2002)] with 

concentrations ranging from 130 IlglL to 2,100 Ilg/L (Figure 7-35). In November 2004, the overall size of 

the PCP plume had diminished and concentrations within the plume had decreased significantly with the 

previous maximum concentration at well OX-6S decreasing to 624 IlglL (Figure 7-36). These decreases 

in PCP concentrations appear to result from the July 2004 ISCO injection event within the PCP plume 

area (see Section 2.2.2.7). Plumes of petroleum hydrocarbon constituents originating within the Main 

Terminal Tank Farm area do not appear to be associated with those in the Phase II areas. Concentrations 

of diesel-range and gasoline-range petroleum hydrocarbons and VOCs downgradient of the former PCP 

mixing area are likely related to the presence of PCP carrier oils (e.g. mineral spirits) in groundwater and 

as NAPL (see Section 7.3.2). In this area, ethylbenzene is the only COl that exceeds the preliminary 
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screening level (7.3 IlglL; DEQ SLY, surface water; DEQ 2001) at concentrations up to 64 Ilg/L at RW-l 

during the October 2003 event (Figure 7-33) and up to 50 Ilg/L at OX-2S during the November 2004 

event (Figure 7-34). 

7.2.2.2 Lower Zone Groundwater 

Groundwater samples collected from 36 lower zone permanent monitoring wells during quarterly 

events from spring 1997 through November 2004 were evaluated for this report. Groundwater samples 

were also collected from permanent monitoring wells and temporary well points located on the former 

PEO property that are likely representative of the lower zone groundwater. As described earlier in 

Section 7.2.2.1, hydrogeologic data collected at the Bell Terminal and on the adjacent former PEO 

property indicate that the upper zone is discontinuous in the western portion of the Main Terminal Tank 

Farm area and on the former PEO property to the west of the western property boundary of the Bell 

Terminal Tank Farm area, as shown on Figure 6-1. Therefore, groundwater data from monitoring wells 

on the former PEO property, except for wells MW-4 and MW-14, presumably represent groundwater 

elevations and groundwater concentrations comparable to the lower zone beyond the extent of the 

confining unit at the Terminal. For purposes of discussion and because the most recent Phase III Rl well 

installation occurred in fall 2004, presentation of lower zone groundwater data from the Terminal for this 

report is focused on data collected for the fourth quarter 2003 event (including groundwater data collected 

from temporary well points from 1996 through 2002) and the fourth quarter 2004 event. Trends in 

contaminant concentrations for quarterly data collected since 1997 or since well installation are evaluated 

and discussed in Section 7.2.3. A discussion of the distribution of contaminants in the lower zone 

groundwater by area for October 2003 and November 2004 is provided below. Groundwater data 

collected from temporary well points in 2001 during the planning stages for the Phase III Rl and on the 

former PEO property between 1996 and 1998 (for TPH constituents) and in January 2003 (for BTEX) are 

also included with the October 2003 data. TPH data has not been collected on the former PEO property 

since the 1996 and 1998 events and the BTEX data from January 2003 is the most recent data available. 

Main Terminal Tank Farm Area 

Eight of the lower monitoring wells located in the Main Terminal Tank Farm area were installed 

in fall 2003. An additional seven wells were installed in October-November 2004, including the four 

wells located along the shoreline of the Willamette River, and the replacement well for LW-4D 

(LW-4DR). Therefore, the distribution of contaminants and contaminant trends in upper zone 

groundwater within the Main Terminal Tank Farm area are based on a maximum of five quarters of data, 
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collected between October 2003 and November 2004. In addition to the quarterly data, four groundwater 

samples were collected from temporary well points from August through October 2001 and in July 2002 

for determining the locations of permanent monitoring wells. These data are presented with the October 

2003 results because this was the first quarter when the Phase III wells were sampled. 

The results indicate that contaminants are present in the lower zone groundwater along the 

western portion of the Main Terminal Tank Farm area where the confining unit is discontinuous or not 

present and where the upper and lower groundwater zones converge. In this area, diesel-range petroleum 

hydrocarbon concentrations ranged from less than the laboratory reporting limit (i.e. nondetect) to 

3.1 mg/L in October 2003 (Figure 7-37) with a maximum concentration of 6.57 observed at temporary 

well point GW12-1 in 2001, and ranged from nondetect to 3.91 mg/L in November 2004 (Figure 7-38). 

Gasoline-range petroleum hydrocarbon concentrations ranged from nondetect to 0.92 mg/L in October 

2003 (Figure 7-39) with a maximum of 2.92 mg/L observed at temporary well point GW16-1 in 2001, 

and ranged from nondetect to 3.83 mg/L in November 2004 (Figure 7-40), but no concentrations 

exceeded the preliminary screening level (12 mg/L; DEQ RBC, construction and excavation worker; 

DEQ 2003b). Gasoline-related compounds (e.g., benzene and ethylbenzene) also have not been detected 

in the lower zone groundwater at the Main Terminal Tank Farm area at concentrations exceeding the 

preliminary screening levels. In October 2003, benzene concentrations ranged from nondetect to 40 Ilg/L 

[below the preliminary screening level of 51 Ilg/L; Oregon A WQC for fish consumption only (DEQ 

2004b) and National AWQC for organisms only (EPA 2002); Figure 7-41]. Concentrations of benzene 

were lower in November 2004 with a maximum concentration of only 12.1 Ilg/L (Figure 7-42). In 

October 2003, ethylbenzene was only detected at monitoring well R and recovery well RW-2 at 

concentrations of 3.8 and 2.6 Ilg/L, respectively (below the minimum preliminary screening level of 7.3 

Ilg/L; DEQ SLY, surface water; DEQ 2001; Figure 7-43). In November 2004, ethylbenzene was detected 

only at well RW-2 at a concentration of2.06 Ilg/L (Figure 7-44). 

Within the eastern portion of the Main Terminal Tank Farm area, where the confining unit is 

present, there have been fewer detections of contaminants in the lower zone groundwater. Diesel-range 

petroleum hydrocarbons have been detected most frequently; however, the concentrations are low 

(ranging from 0.4 mg/L to 2.2 mg/L in October 2003 and 0.263 to 3.13 mg/L in November 2004; 

Figures 7-37 and 7-38, respectively). Gasoline-range petroleum hydrocarbons were only detected in 

October 2003 at wells LW-26D and RW-2 (Figure 7-39) and in November 2004 at wells LW-26D, 

LW 27D, and RW-2 (Figure 7-40) at concentrations ranging between 0.188 to 1.23; however none of the 

concentrations exceeded preliminary screening levels. 

No product has been observed in the lower zone. 
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PCP is present in the lower zone groundwater, but only in the very southern portion of the Main 

Terminal Tank Farm area, and is the result of downgradient migration from the Phase II study area .. 

Also, the highest concentrations of benzene and ethylbenzene in the eastern portion of the Main Terminal 

Tank Farm area for the lower zone groundwater (and typically the only occurrences) are at recovery well 

RW-2 (Figures 7-41 through 7-44). Because RW-2 has been recovering PCP-impacted groundwater in 

this area since the fall of 2000, the presence of benzene and ethylbenzene at this location could be due to 

the draw of these constituents from the tank farm area toward the pumping well. Additional discussion of 

the PCP concentrations downgradient of the Phase II study area is included in the Phase II Area section 

below. 

Detected concentrations of metals, including chromium, copper, lead, nickel, and zinc are present 

at concentrations exceeding the preliminary screening levels within the Main Terminal Tank Farm area at 

concentrations up to 0.93 mglL for zinc at well LW-35D in October 2003. These metals concentrations 

could be the result of dissolution of metals under reducing conditions enhanced by the presence of 

petroleum constituents in the lower zone, as discussed in Section 7.2.3. 

As shown in Table 7-1 and on Figure 7-47, groundwater results for the Willamette River 

shoreline wells collected during November 2004, February 2005, and June 2005 (results from 2005 

events are provided in their entirety in separate deliverables; Landau Associates 2005c, d) indicate that, 

with the exception of chromium in wells LW-37D, LW-38D, and LW-39D and copper in well LW-37D in 

November 2004, no concentrations exceeded the preliminary screening levels. These data demonstrate 

that, even though there is a physical groundwater transport pathway from the upland areas of the terminal 

to the river, facility-related groundwater contaminants are not currently reaching the river at 

concentrations above applicable screening level values. Therefore, there is not a complete exposure 

pathway to potential receptors in the Willamette River via groundwater for these contaminants at 

concentrations above applicable screening levels. Groundwater concentrations in the shoreline wells will 

be confirmed during a full year of groundwater monitoring. 

Bell Terminal Tank Farm Area 

Three permanent monitoring wells were installed in the lower zone within the Bell Terminal Tank 

Farm area in fall 2003. In addition, groundwater data were collected in 1996 and 1998 (for TPH) and 

January 2003 (for BTEX) from locations on the adjacent former PEO property. The data from the Bell 

Terminal Tank Farm area and the former PEO property were used to evaluate the distribution of 

contaminants in the lower zone groundwater within the Bell Terminal Tank Farm area. 

The results indicate that, except for diesel-range petroleum hydrocarbons and metals, 

contaminants are not detected in the lower zone groundwater in the Bell Terminal Tank Farm area 
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(Figures 7-37 to 7-46). Low concentrations of diesel-range petroleum hydrocarbons were detected 

ranging from 0.319 to 0.6 mg/L within the Bell Terminal Tank Farm area (Figures 7-37 and 7-38). As 

stated earlier, groundwater concentrations on the former PEO property to the west of the approximate 

confining unit boundary where the confining unit appears to be discontinuous are presumably 

representative of lower zone concentrations. In the area where the confining unit is presumably not 

present on the former PEO property, elevated concentrations of diesel-range petroleum hydrocarbons, and 

gasoline-range petroleum hydrocarbons and ethylbenzene exceeding preliminary screening levels are 

observed, as shown on Figures 7-37, 7-39, and 7-43. Diesel-range hydrocarbons are observed at 

concentrations ranging from 1.33 to 35 mg/L, with the maximum concentration (as total TPH) occurring 

at direct-push location G (Figure 7-37). Gasoline-range petroleum hydrocarbon concentrations range 

from 3.1 to 44.5 mg/L, with the maximum concentration (as total TPH), occurring at direct-push location 

B-9 (Figure 7-39). Benzene concentrations were nondetect for the wells sampled on the PEO property in 

January 2003 (Figure 7-41), but ethylbenzene concentrations were detected at concentrations up to 1,500 

Ilg/L at well MW-5, which is located about 275 ft downgradient of the Bell Terminal Tank Farm 

boundary (Figure 7-43). Because the confining unit boundary is estimated within the likely source area 

where the former diesel ASTs were located on the eastern portion of the PEO property, the elevated 

groundwater concentrations in this area could reflect groundwater contamination resulting from direct 

releases to soil where the confining unit is not present or downgradient flow of contaminated groundwater 

from the upper zone across the confining unit boundary. However, in the latter case, concentrations 

would typically decrease instead of increase in the downgradient direction. No groundwater data are 

available for the former PEO property in 2004. 

Metals concentrations at the three lower zone wells within the Bell Terminal (LW-29D, LW-30D, 

and LW-32D) exceeded preliminary screening levels for chromium, copper, nickel, and zmc. As 

indicated earlier, metals concentrations in the lower zone may be the result of reducing conditions 

enhanced by the presence of petroleum hydrocarbons. 

Loading RacklEntrance Area of the Main Terminal 

No lower zone groundwater monitoring wells exist in the loading rack/entrance area of the Main 

Terminal. 

Eastern Portion of the Phase III Study Area 

No lower zone groundwater monitoring wells exist in the eastern portion of the Phase III study 

area. 
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Asphalt-Paved Road Area 

Only one upper zone monitoring well (LW-IOS) and one lower zone monitoring well (LW-IOD) 

exist in the asphalt-paved road area. Since February 2004 and several times prior, LW-IOS has been dry 

during quarterly sampling events. The lack of groundwater is interpreted to be due to the well's location 

near the confining unit boundary. For both LW-IOS and LW-IOD, PCP and metals were the only 

analytes detected in the groundwater from these wells. In LW-IOD, PCP was detected at a concentration 

of 0.94 IlglL in October 2003, which is less than the preliminary screening level, but PCP was not 

detected at this location in November 2004. The intermittent detections of PCP at this location are 

interpreted to represent seasonal variability in the downgradient extent of the PCP plume in the lower 

zone, as discussed previously. The metals detected include arsenic, chromium, copper, lead, and zinc. 

All but zinc and arsenic were detected at concentrations exceeding the preliminary screening levels with a 

maximum concentration of 0.0233 for chromium in November 2004. 

Phase II Area 

The analytical results for groundwater samples collected at six permanent monitoring wells 

located in the Phase II area were used to evaluate the distribution of contaminants in the lower zone 

groundwater within the Phase II area. PCP was detected at two wells (LW-3D and OX-8D) at 

concentrations less than 1 IlglL in October 2003, but not at concentrations exceeding preliminary 

screening levels (Figure 7-45). PCP was not detected at these wells in November 2004 (Figure 7-46). 

PCP is also in lower zone groundwater in the very southern portion of the Main Terminal Tank Farm 

area, and is the result of downgradient migration from the Phase II study area. The concentrations of PCP 

ranged from nondetect to 8.1 Ilg/L in October 2003 (Figure 7-45) and nondetect to 2.12 Ilg/L in 

November 2004 (Figure 7-46). The maximum PCP concentration during both events occurred at 

recovery well RW-2 during the October 2003 event and is the only concentration of PCP in the lower 

zone groundwater that exceeds the preliminary screening levels. The distribution of the PCP plume in the 

lower zone reflects the influence of the pumping of recovery well RW-2. Diesel-range petroleum 

hydrocarbons (Figures 7-37 and 7-38) have also been detected in this area at LW-llD at concentrations 

up to 0.66 during the October 2003 event. Other petroleum-related constituents (e.g., gasoline-range 

petroleum hydrocarbons, benzene, and ethylbenzene) have also been detected but none at concentrations 

exceeding preliminary screening levels. Metals, including lead, chromium and copper were also detected 

at concentrations exceeding preliminary screening levels with a maximum observed concentration of 

0.0305 mglL (chromium at well OX-8D). 
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7.2.3 METALS EVALUATION 

The presence of metals exceeding preliminary screening levels in lower zone groundwater was 

assessed to determine whether the concentrations could be attributed to greater overall background 

concentrations for metals in the lower zone, to dissolution of metals under reducing conditions resulting 

from the biodegradation of petroleum constituents accompanied by the consumption of soluble and solid 

phase electron acceptors (Chapelle et. al. 2002) or natural conditions, or to possible turbidity in the 

samples. Metals concentrations in lower zone groundwater within the Main Terminal and Bell Terminal 

tank farm areas (and in upper zone groundwater for chromium only in the Bell Terminal tank farm area) 

exceed preliminary screening levels; however, the concentrations of petroleum constituents are 

significantly greater within the Main Terminal tank farm area than in the Bell Terminal. 

Site-specific background concentrations for metals in upper and lower zone groundwater were 

determined previously during the Phase 1111 COPC/CPEC screening process based on data from upper 

zone wells located on the East Property (Landau Associates 1999a). Except for arsenic and lead, the 

preliminary screening levels were greater than the background concentrations. Also, metals 

concentrations in lower zone groundwater in upgradient portions of the Phase II area (wells LW-ID and 

LW-3D) are less than the preliminary screening levels, indicating that the metals concentrations observed 

within the tank farm areas are likely not related to background concentrations. 

Turbidity has typically been measured during the quarterly sampling events in each well sampled. 

The groundwater sampled from the wells is mostly free of suspended material; however, if suspended 

material is observed, a request is made to the laboratory to not disturb the sample and extract from the 

supernatant portion. Comparisons of turbidity measurements with metals concentrations did not indicate 

a direct correlation between these parameters. Also, both dissolved and total metals analyses were 

conducted on the shoreline wells during the first quarter 2005 event (to be provided in a separate 

deliverable). The results indicate that there is not a significant difference between the dissolved and total 

metals concentrations and, therefore, turbidity is unlikely the cause for the presence of metals 

concentrations observed in the groundwater samples. 

Dissolved oxygen measurements have been collected on a quarterly basis as part of the routine 

groundwater sampling events. However, the methodology used for collecting measurements (e.g., post­

purge) may not provide reliable information for redox conditions. Therefore, based on the available 

information, it is not possible at this time to determine whether the metals concentrations reflect natural or 

petroleum constituent - induced reducing conditions or some other condition, based on metals 

concentrations exceeding preliminary screening levels in the upper zone at the Bell Terminal and within 
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the lower zone within both tank farm areas. As part of the development of a source control evaluation 

approach (see Section 9.4), monitored natural attenuation parameters (e.g., dissolved oxygen, oxidation­

reduction potential, pH, conductivity, temperature) are being measured on a monthly basis from June to 

December 2005 using pre-purge, downhole techniques. This information will be used to assess whether 

there is a correlation between the metals concentrations with redox conditions at the terminal. The results 

of this assessment will be provided in a source control evaluation document. 

7.2.4 CONTAMINANT TRENDS 

Contaminant trends were evaluated based primarily on groundwater data collected during the 

quarterly events between October 2003 and November 2004. The detected concentrations are shown in 

comparison to the preliminary screening values for these events by area in Appendix D. Trends of 

contaminant concentrations were evaluated using time versus groundwater elevation and time versus 

concentration plots for the period covered by the quarterly sampling events: October 2003 through 

November 2004 for the Phase III wells, March 1996 through November 2004 for most of the Phase II 

wells, and February 1999 through November 2004 for well LW-8S. 

Results of the contaminant trend evaluation for the upper and lower zones are provided by Rl area 

below. The contaminant trend discussion focuses on the selected COIs discussed in Section 7.2.1. Long­

term trends in the upper and lower zones will continue to be evaluated as part of the quarterly monitoring 

events. 

7.2.4.1 Main Terminal Tank Farm Area 

The five quarters of data collected from the Phase III wells between October 2003 and November 

2004 were used to evaluate contaminant trends within areas of the terminal used historically for 

petroleum operations in the Main Terminal Tank Farm area. Plots of petroleum hydrocarbons (diesel­

and gasoline-range) for selected upper and lower zone wells; plots of diesel-range and gasoline-range 

petroleum hydrocarbons, benzene; and ethylbenzene including groundwater elevation and Willamette 

River stage (lower zone wells only) for one upper zone well (LW-8S) and selected lower zone wells 

(LW 23D and LW-25D) in the Main Terminal Tank Farm area are shown on Figures 7-49 through 7-55. 

Plots of diesel- and gasoline-range petroleum hydrocarbon concentrations versus groundwater elevation 

for paired wells in the Main Terminal Tank Farm area (LW-20S/D) are shown on Figure 7-56. 

Concentrations of diesel- and gasoline-range petroleum hydrocarbons in the samples from the 

upper and lower zone wells within the Main Terminal Tank Farm area generally decreased or were 

similar to those detected during previous quarters, with the exception of gasoline-range petroleum 
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hydrocarbon concentrations in wells LW-23D and LW-25D. The diesel-range petroleum hydrocarbon 

concentrations in the upper zone within the Main Terminal Tank Farm area have ranged between about 3 

to 12 mg/L, with the highest concentrations detected at well LW-20S during four of the five quarters 

(Figure 7-49). Gasoline-range petroleum hydrocarbon concentrations in the upper zone within the Main 

Terminal Tank Farm area are consistently highest at well LW-8S with concentrations over time ranging 

from greater than 4 to 15 mg/L since this well was first sampled in May 1999 (Figures 7-50 and 7-51). 

Concentrations of diesel-range petroleum hydrocarbon concentrations in the lower zone within the Main 

Terminal Tank Farm area tend to be significantly greater than gasoline-range petroleum hydrocarbon 

concentrations at the same locations over time (Figures 7-52 and 7-53), but less overall than the upper 

zone concentrations for these constituents (Figures 7-49 and 7-50). Also, petroleum hydrocarbon 

concentrations in groundwater from the lower zone wells located beyond the extent of the confining unit 

in the Main Terminal Tank Farm area tend to be greater than from wells farther to the east where the 

confining unit is present. This is likely the result of upper zone groundwater with higher petroleum 

hydrocarbon concentrations mixing with lower zone groundwater downgradient of the confining unit 

boundary. The highest concentration of diesel-range petroleum hydrocarbons detected since quarterly 

monitoring began at these wells occurred at well LW-25D in February 2004 (about 6.7 mg/L; 

Figure 7-52). The gasoline-range petroleum hydrocarbon concentrations for the lower zone wells in the 

Main Terminal Tank Farm area showed similar overall trends to the diesel-range concentrations, except at 

wells LW-23D and LW-25D where the gasoline-range petroleum hydrocarbon concentrations slightly 

increased (Figures 7-52 and 7-53). 

Upper zone well LW-27S has contained product during three of the last four quarters ranging in 

thickness from 0.69 ft in February 2004 to 0.02 ft in November 2004. Also, during the last four quarters, 

measurable product was observed at LW -21 S at thicknesses ranging from 1.03 ft in February 2004 to 0.11 

in November 2004. A product thickness of 0.24 ft was observed at well Q in October 2003 and again in 

November 2004 at a thickness of 0.25 ft, but not during the other 2004 groundwater sampling events. 

Based on information collected for the Phase III RI, the potential sources of product within the Main 

Terminal Tank Farm area include a diesel spill resulting from the rupture of Tank 29508 in 1975; an 

unleaded gasoline spill in the vicinity of wells N, P, and Q in 1994; and, to a lesser extent, incidental 

leakage along conveyance pipelines. The two distinct diesel-range petroleum hydrocarbon plumes in the 

upper and lower zones (Figures 7-27, 7-28, 7-37 and 7-38) and the ethylbenzene plumes in the upper zone 

(Figure 7-33 and 7-34) within and near the southeast comer of the Main Terminal Tank Farm area 

represent groundwater concentrations associated with separate historic activities conducted at the 

Terminal. The plumes to the west including upper zone monitoring location LW-8S and the other Main 

Terminal Tank Farm area wells are likely associated with spills related to former petroleum operations 
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within the Main Terminal Tank Farm area. The plumes to the east, including monitoring locations RW-l 

and LW -11 S in the upper zone and B2 and RW -2 in the lower zone, are likely associated with carrier oils 

used with PCP during wood treatment formulation activities within the former PCP mixing area. This 

interpretation is supported by the results for the product sample collected from well L W -11 S in 

November 2000, which contained 3.2 percent PCP in addition to other petroleum constituents, versus the 

results for the product samples collected from wells LW-2lS and LW-27S in April 2004 (Landau 

Associates 2004c), which contained only petroleum hydrocarbon constituents (e.g., gasoline-, diesel-, and 

motor oil-range petroleum hydrocarbon). The plumes in the area around well LW-8S are considered to be 

associated with the former petroleum operations in the Main Terminal Tank Farm area because upper 

zone groundwater flow in this area appears to be to the south-southwest (Figures 6-14 and 6-15) and 

constituents originating in the former PCP mixing area (e.g., PCP) have not been detected at well LW-8S. 

Benzene and ethylbenzene concentrations for the upper zone are presented on Figures 7-31 

through 7-34, and those for the lower zone are presented on Figures 7-41 through 7-44. In general, the 

overall distribution of these compounds remained unchanged between October 2003 and November 2004 

quarters based on the available data. Upper zone monitoring wells Nand Q that contained concentrations 

of benzene and ethylbenzene exceeding the preliminary screening levels were not sampled in August 

2004 because either the well was dry (well N) or contained product (well Q). Benzene concentrations at 

lower zone monitoring location LW-23D located on the riverbank to the west of the Main Terminal Tank 

Farm area continued a decreasing trend to 12.1 Ilg/L in November 2004 following the high detection 

during the second quarter 2004 sampling event (132 Ilg/L) (Figure 7-54). Recovery well RW-2 has 

consistently contained concentrations of benzene above the laboratory reporting limit since February 

2002, which, as discussed above, is likely in response to capture caused by pumping of the well. The 

only other detections of benzene observed in the lower zone were single occurrences at wells LW-22D, 

LW-26D, LW-45D, LW-4DR mainly during the November 2004 event, but all were less than the 

preliminary screening levels. Ethylbenzene has only been detected at RW-2, except for a single 

occurrence in well R in October 2003, but all concentrations have been less than the preliminary 

screening level. 

Comparison of the diesel- and gasoline-range petroleum hydrocarbon, benzene, and ethylbenzene 

concentrations with groundwater elevations at selected well locations in the Main Terminal Tank Farm 

area indicates that groundwater concentrations in the upper zone wells are likely influenced by seasonal 

fluctuations in groundwater levels, as demonstrated by the long-term data from well LW-8S 

(Figure 7-51). At well LW-8S, the diesel-range petroleum hydrocarbon concentrations appear to be 

increasing over time, benzene concentrations are decreasing, and gasoline-range petroleum hydrocarbon 

and ethylbenzene concentrations have stayed relatively constant since about February 2002. At lower 
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zone wells LW-23D and LW-25D (Figures 7-54 and 7-55), groundwater elevations correlate with river 

stage fluctuations, as expected; however, any trend in groundwater concentrations in response to 

fluctuations in groundwater level or river stage is not apparent from the available data. Diesel-range 

petroleum hydrocarbon concentrations at well pair LW-20S/-20D in the Main Terminal Tank Farm area 

indicate that the concentrations in the upper and lower zones for this constituent are relatively similar, 

and are all less than 1.0 mglL (Figure 7-56). Also, there does not seem to be a direct correlation between 

diesel-range petroleum hydrocarbon concentrations and groundwater levels at these wells based on the 

available data. 

7.2.4.2 Bell Terminal Tank Farm Area 

The five quarters of data collected from the Phase III wells between November 2003 and 

November 2004 were used to evaluate contaminant trends within the Bell Terminal Tank Farm area. The 

direct-push results collected between 1996 and 2001 at locations on the former PEO property and in the 

planning stages for the Phase III RI within the Bell Terminal were also evaluated (Figures 7-27 through 

7-36). Plots of petroleum hydrocarbons (diesel- and gasoline-range); benzene; and ethylbenzene 

including groundwater elevation at upper zone well (LW-32S) in the Bell Terminal Tank Farm area are 

provided on Figures 7-57 through 7-59. Plots of diesel- and gasoline-range petroleum hydrocarbon 

concentrations versus groundwater elevation for paired wells in the Bell Terminal Tank Farm area 

(LW-30S/D) are shown on Figure 7-60. 

Concentrations of diesel- and gasoline-range petroleum hydrocarbons in the samples from the 

upper and lower zone Phase III wells were generally less or were similar to those detected during 

previous quarters, with the exception of gasoline- and diesel-range petroleum hydrocarbons 

concentrations at well LW-32S. Petroleum hydrocarbon concentrations in samples from these wells 

increased slightly in November 2004. 

In the Bell Terminal Tank Farm area, diesel-range petroleum hydrocarbon concentrations in the 

upper zone are slightly greater than the gasoline-range concentrations, with the highest concentrations for 

both constituents occurring in November 2004 at LW-32S (4.44 mglL for diesel-range petroleum 

hydrocarbons and 2.87 mg/L for gasoline-range petroleum hydrocarbons; Figures 7-57 and 7-58); 

however, the gasoline-range concentrations did not exceed preliminary screening levels. (A preliminary 

screening level was not established for diesel-range petroleum hydrocarbons, as discussed above). 

Similar or lower concentrations of both of these constituents were detected in the other upper zone wells 

between the third and fourth quarters of2004. (Note that well LW-33S was dry during the October 2003 

and November 2004 events; LW-28S was dry during the October 2003, August 2004, and November 
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2004 events, and new well LW-41S was dry in November 2004.) Lower zone groundwater 

concentrations in the Bell Terminal Tank Farm area for these constituents are much less than the upper 

zone concentrations, as shown on Figures 7-37 through 7-40. Also, diesel- and gasoline-range petroleum 

hydrocarbon concentrations are much less in the upper zone groundwater in the Bell Terminal Tank Farm 

area than in the Main Terminal Tank Farm area (Figures 7-27 through 7-30). 

As shown on Figure 7-59, concentrations of benzene and ethylbenzene m upper zone well 

LW-32S have remained relatively constant over time and there is no apparent correlation between 

groundwater concentrations and groundwater levels based on the available data. Also at this well, the 

diesel-range petroleum hydrocarbon concentration increased slightly from 4.24 to 4.44 mg/L, and the 

gasoline-range petroleum hydrocarbon concentration increased slightly from 1.33 to 2.87 mg/L between 

the August and November 2004 events. At well pair LW-30S/LW-30D, trends in diesel-range petroleum 

hydrocarbon concentrations and groundwater levels at lower zone well LW-30D do not correlate; 

however, there may be some correlation at upper zone well LW-30S (Figure 7-60). Diesel-range 

petroleum hydrocarbon concentrations have been slightly greater in the upper zone than the lower zone at 

this well pair, except in the data from the third quarter 2004 sampling event. 

7.2.4.3 Loading Rack/Entrance Area of the Main Terminal 

The analytical results for groundwater samples collected from monitoring well L W -7S were used 

to evaluate the contaminant trends in the upper zone groundwater within the loading rack/entrance area 

(Figure 7-61). Based on these results, the concentrations of diesel- and gasoline-range petroleum 

hydrocarbons, benzene, and ethylbenzene have remained relatively constant over time, except for 

fluctuations that appear to be related to seasonal fluctuations in groundwater elevations. The diesel-range 

petroleum hydrocarbon concentration observed in June 2001 (20 mg/L) appears to be anomalous based on 

the historical data and may be a laboratory recording error. Benzene was not detected at this location. 

No lower zone groundwater monitoring wells exist in the loading rack/entrance area of the Main 

Terminal Tank Farm area. 

7.2.4.4 Eastern Portion of the Phase III Study Area 

No permanent monitoring wells are located in this area. 

7.2.4.5 Asphalt-Paved Road Area 

Only one upper zone well (LW-lOS) and one lower zone well (LW-IOD) exist in the asphalt­

paved road area. Since February 2004 and several times prior, LW-IOS has been dry during quarterly 
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sampling events. The lack of groundwater is interpreted to be due to the well's location near the 

confining unit boundary. For both LW-lOS and LW-lOD, only PCP and metals have been detected in the 

groundwater at these locations. The detections of PCP at LW-lOD have occurred sporadically, but the 

concentrations typically do not exceed 1 Ilg/L or the preliminary screening level [3.0 Ilg/L; Oregon 

AWQC for aquatic species (DEQ 2004b) and National AWQC for organisms only (EPA 2002)]. Metals 

concentrations have remained relatively consistent over time. 

7.2.4.6 Phase II Study Area 

In addition to analytical data associated with the groundwater interim action and ISCO activities, 

the quarterly groundwater data from the Phase II wells were used to evaluate long-term groundwater level 

and contaminant trends for groundwater impacted by former PCP-related operations at the Terminal. 

PCP concentrations were evaluated by generating time versus groundwater elevation and time versus 

concentration plots for the period covered by the Phase II RI quarterly sampling events (April 1997 or 

first available after well installation through the current quarterly event). Plots of PCP concentrations 

(maximum concentrations of either EPA Methods 8270 or 8040 for events prior to the second quarter 

2001 event) versus time for selected upper zone wells (LW-4S, LW-llS, LW-13S, and RW-l) and 

selected lower zone wells (LW-4D, LW-llD, and RW-2) are provided on Figures 7-62 and 7-63. Plots of 

groundwater elevations and PCP concentrations for upper zone wells L W -4S and L W -11 S are shown on 

Figures 7-64 and 7-65. Figure 7-66 shows groundwater elevations and PCP concentrations at lower zone 

well L W -lID plotted with the Willamette River stage through the August 2004 event as mentioned 

earlier. In addition, PCP concentrations from the fourth quarter (October) 2003 and fourth quarter 

(November) 2004 events for the upper and lower water-bearing zones are shown on Figures 7-35, 7-36, 

7-45, and 7-46 and discussed above. 

As shown on Figure 7-62, the PCP concentrations at the selected upper zone wells show variable 

concentration trends over time. PCP concentrations at RW -1 have continued to decrease since February 2004 

and the PCP concentration for November 2004 (123 IlglL) is the lowest observed at this location since November 

2002, but is still above the historic low observed during November 2001 (17 IlglL). PCP concentrations at well 

LW-llS also have continued to decrease since February 2004 (from 2,130 to 184 IlglL), and the PCP 

concentration in November 2004 is the lowest observed at this location since well installation in 1999. 

Historically, PCP concentrations detected at well L W -11 S appear to reflect a response to seasonal groundwater 

fluctuations, as shown on Figure 7-65. PCP concentrations at LW -13S have typically been reported at less than 1 

Il8IL since the fourth quarter 2001 event; PCP was not detected at LW-13S during the November 2004 event, but 

the laboratory reporting limit increased to 4.92U IlglL. PCP concentrations at well LW-4S appear to reflect 
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seasonal changes in groundwater elevation and resulting changes in PCP concentrations at upgradient locations 

(Figure 7-64). The overall reductions in PCP concentrations at monitoring wells within and downgradient of the 

former PCP mixing area appear to be due to the July 2004 ISCO injection event. Further discussion on the 

impact of the ISCO injection event on the PCP plume is provided in Section 2.2.2.7. 

As shown on Figure 7-63, the PCP concentration in the lower zone at RW-2 has continued to 

decrease since the May 2004 event (from 46.7 to 2.12 Ilg/L), but is still greater than the historic low PCP 

concentration recorded at this well in June 2001 (0.68 Ilg/L). Historically, PCPs have been detected 

sporadically in both LW-llD and GlA; however, during the November 2004 event, PCP was not 

detected in either well. 

Fluctuations in groundwater elevations in the upper zone reflect typical seasonal variability with 

seasonal lows during the fall months (October-November) and seasonal highs during the winter and early 

spring months (January-March) based on water levels measured in the Phase II wells since monitoring 

began in March 1997. The groundwater levels during the past year are similar to those observed during 

2000 and 2002. The trends in PCP concentrations correlate with groundwater elevations at some 

locations. Figure 7-64 shows that there appears to be a correlation between the water level and PCP 

concentration in the upper zone at well LW-4S since the first quarter of2002. Figure 7-65 shows that the 

PCP concentration in the upper zone at well L W -11 S generally follows the water level trends in that zone 

over time. In the lower zone, groundwater levels show trends similar to the seasonal fluctuations in the 

Willamette River, as shown by the plot of groundwater elevations at L W -lID with river stage on 

Figure 7-66. However, no correlation is apparent between PCP concentrations and groundwater/river 

stage elevations at L W -lID. 

PCP concentration contours for the upper and lower water-bearing zones (Figures 7-35, 7-36, 7-45 and 

7 -46) indicate that the overall extent of the PCP plume has narrowed and that the PCP concentrations are 

significantly lower for the samples collected between October 2003 and November 2004 at all well locations, 

except for wells LW-4S and OX-2S. This reduction appears to be due to effects from the ISCO injection event, 

as discussed in Section 2.2.2.7. The sample from monitoring well OX-2S, which is located downgradient of the 

former PCP mixing area, contained the highest concentration of PCP (1,150 IlglL) for the upper zone wells in 

November 2004. For the lower zone wells, RW-2 and LW-4DR were the only locations where PCP was 

detected, as noted earlier. The detected concentrations were all less than the preliminary screening level of 3.0 

Ilg/L [Oregon AWQC for aquatic species (DEQ 2004b) and National AWQC for organisms only (EPA 

2002)]. 
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7.3 OBSERVATIONS OF NAPL, SHEENS, AND ODORS 

The presence or absence ofNAPL, sheens, and odors in the soil was monitored during the drilling 

for soil borings and monitoring wells, and during Phase II CPT explorations. The presence of free 

product (i.e., LNAPL) on the water table was also checked as part of the quarterly measurement of water 

levels. 

7.3.1 SOIL 

The presence of NAPL, sheens, and odors within the soil at the Terminal was used to identify 

potentially impacted soil conditions. NAPL was observed at one location during drilling: LW-27S at a 

depth of 22.5 ft BGS. Within the Main Terminal Tank Farm area, slight to heavy sheen was observed on 

soil at depths ranging between 3.5 to 34 ft BGS during drilling and sample collection. This sheen was 

observed in soil borings LW-19S, LW-20S, LW-2lS, LW-26D, N, P, and Q located within the northern 

portion of the Main Terminal Tank Farm area and in one soil boring, LW-17D, located in the southern 

portion of the Main Terminal Tank Farm area. 

Diesel- and/or petroleum-like odors in the soil were noted during drilling of 26 borings within the 

Main Terminal Tank Farm area. At two of these locations, P and Q, the odors resembled strong gasoline 

and at one location, G 14-1, the odor resembled a mild ethanol. At soil borings for monitoring wells R 

and LW-35D, non-petroleum-like odors were noted from 15 to 29.5 ft BGS. These odors were described 

as faint, sweet, and soap-like at soil boring R and as a mild, rotten sewer-like odor at soil boring LW-35D. 

Within the Bell Terminal Tank Farm area, slight to strong sheen was observed at depths ranging 

between 12.5 to 19.5 ft BGS. The sheen was observed at one location along the east-west trending 

pipeline (BT -05), at two locations within the central portion of the Bell Terminal (LW -32S/-32D and at 

soil boring G25-l), and at soil boring LW-30S located along the western property fence line. Slight to 

strong diesel- or petroleum-like odors were noted in the soil during drilling at 18 soil borings. At two of 

these locations, LW-28S and LW-3lS, the odors were described as mild gasoline-like odors. 

Within the Phase II study area, slight to heavy sheen was observed on soil at depths ranging 

between 0.5 to 19.5 ft BGS. The sheen was observed in soil borings LB-2, LB-12, LB-13, LB-14, LB-17, 

LB-25, LW-2S, LW-8S, and RW-3. Slight to strong hydrocarbon odors were noted in the soil at 24 soil 

borings. At the soil borings for injection wells OX-6S, OX-7S, OX-8S, and OX-8D, monitoring wells 

LW-llS and LW-llD, and recovery well RW-3, the odors were described as strong, mineral-spirit-like 

odors. A summary ofNAPL, sheen, and odor observations in soil is provided in Table 7-2. 
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7.3.2 GROUNDWATER 

An evaluation of LNAPL observations documented since August 1993 indicates that LNAPL of 

varying thickness (0.01 to 1.2 ft) has been observed in upper zone groundwater monitoring wells N, P Q, 

LW-8S, LW-2lS, and LW-27S, located within the Main Terminal Tank Farm area, and at location GW8-

1 (Figure 2-7) in the Main Terminal Tank Farm area during the preliminary evaluation. The presence of 

LNAPL in the Main Terminal Tank Farm area is likely related to spills of petroleum products in this area. 

Occasional observations of LNAPL have also been recorded for upper zone groundwater 

monitoring wells within the Phase II Study area. These wells include OX-IS, OX-2S, OX-3S, and 

LW-llS and piezometer PZ-2. LNAPL thicknesses at these locations ranged from 0.04 to 0.37 ft. Each 

of these wells is located within the PCP plume area. Based on the PCP content in a LNAPL sample 

collected at L W -11 S, LNAPL observed within the Phase II area is related to historical spills associated 

with the PCP mixing area and unrelated to activities within the Main Terminal Tank Farm area. As 

discussed in Section 7.3.2, the variability in the presence of LNAPL in the Phase II area appears to be 

related to seasonal fluctuations in the water table. No LNAPL was observed in the upper zone 

groundwater in the Bell Terminal Tank Farm area, the eastern portion of the Phase III study area, or the 

asphalt-paved area during past groundwater sampling events. 

Except for a slight sheen and a slight to moderate mineral spirits-like odor during the first 

sampling of well B2 in August 1993, no NAPL or odors have been reported for the lower zone 

groundwater at the Terminal. 

A summary ofLNAPL observations in groundwater is provided in Table 7-3. 
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8.0 CONCEPTUAL SITE MODEL 

This section provides the conceptual site model for the Terminal based on the 

hydrogeologic/geologic system and the RI and previous investigation data presented in this report. The 

conceptual site model includes a description of the defined source areas; a discussion of the general 

release mechanisms and fate and transport processes, and site-specific fate and transport processes along 

the exposure pathways for the Terminal. The conceptual site model demonstrates that the existing data 

are sufficient to define the nature and extent of contamination from the defined source areas and to 

conduct the human health and ecological risk assessments. 

8.1 SOURCE AREAS 

Sources that have affected soil and groundwater quality at the Terminal were related to separate 

historical operations, including: 1) a wood treatment formulation operation in the former PCP mixing 

area and former PCP warehouse area; 2) petroleum handling and storage in the Main Terminal and the 

Bell Terminal Tank Farm areas, and associated loading rack and petroleum handling areas; 3) storage of 

waste oils in tanks in the former Crosby & Overton area; 4) oiling of roads on the East Property; and 5) 

unknown sources along the western property boundary of the Bell Terminal Tank Farm area outside the 

tank farm wall and on the adjacent former PEO property to the west. Contamination to soil on the East 

Property has been addressed through a soil remedial action and the soil to groundwater pathway has been 

effectively eliminated. DEQ has issued a conditional NFA for the East Property portion of the Terminal 

and further discussion of the conceptual site model is focused on the other areas of the Terminal. 

8.1.1 FORMER PCP MIXING AREA AND WAREHOUSE 

The primary contaminant of concern resulting from the historical blending of specialty wood 

treating products is PCP. Two source areas for PCP-related contamination (e.g., PCP by-products and 

dioxins/ furans) were defined in the Phase II RI. These areas are the former PCP mixing area (including 

the area below the former PCP warehouse) and the northwestern portion of former Crosby & Overton 

tank area. As discussed in the Phase II RI report, releases of PCP, carriers, additives, and PCP 

formulations to soil in the PCP mixing area appear to have occurred during the mixing operations. These 

releases resulted in the primary source of PCP (and related constituents) contamination to soil in this area 

with historical PCP soil concentrations exceeding 100,000 mg/kg. Based on historical upper and lower 

zone groundwater data, the former PCP mixing area was also identified as a significant or primary source 

of PCP contamination to groundwater with historical concentrations in the upper zone exceeding 
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60,000Ilg/L. PCP concentrations detected in the lower zone have been as high as 18,000 Ilg/L. Based on 

the magnitude of PCP detections in the soil and groundwater in and downgradient of the PCP source area 

and information about the PCP formulations, there is the possibility that free-phase PCP (dense non­

aqueous phase liquid (DNAPL)] with a carrier was used, providing a potential residual source of PCP. 

However, to date, there has been no direct observation of DNAPL at the Terminal. 

Contaminated soil was removed from the former PCP mixing area and below the footprint of the 

former PCP warehouse during a soil removal action in the fall of 2002. Where possible, soil exceeding 

PCP concentrations of 5 mg/kg was removed from these source areas for offsite incineration and disposal. 

However, soil containing PCP concentrations above 5 mg/kg still remain in some areas, mainly at or 

below the water table, as shown on Figure 2-4. An interim remedial action using the ISCO remediation 

technique is currently being implemented to address PCP-impacted soil and groundwater both in and 

downgradient of these source areas. 

8.1.2 TANK FARM AREAS 

As discussed in Section 7.0, contaminants in soil and groundwater at the Terminal associated with 

petroleum storage and handling operations include mainly petroleum hydrocarbons, PAHs, VOCs, and 

metals. The presence of these contaminants is consistent with the historical uses of the Terminal for bulk 

storage of petroleum products. 

Three pnmary source areas for diesel-range and gasoline-range petroleum hydrocarbon 

contamination (and related constituents) have been identified on the Terminal property based on 

concentrations of these contaminants detected in soil and groundwater. These areas include the Main 

Terminal Tank Farm area, the central portion of the Bell Terminal Tank Farm area, and an area along the 

western boundary of the Bell Terminal Tank Farm area. Another source area appears to occur 

downgradient of the Bell Terminal Tank Farm area on the former PEO property where significant 

historical releases have been documented in the area of the former diesel ASTs. Past releases of 

petroleum products have been documented in the Main Terminal Tank Farm area. Specifically, a release 

of diesel occurred in 1975 when Tank 29508 (shown on Figure 2-1) split along a vertical weld. An 

unleaded gasoline spill in 1994 was also reported in the Main Terminal Tank Farm area. Such releases 

have provided a source for diesel-range and gasoline-range petroleum hydrocarbons (and related 

constituents such as PAHs and VOCs) at concentrations exceeding 36,000 mg/kg and 8,000 mg/kg, 

respectively, in soil and at concentrations exceeding 19 mg/L and 24 mg/L, respectively, in groundwater 

below the Main Terminal Tank Farm area. Leaks along pipelines conveying petroleum products may 

have also provided a source for the petroleum hydrocarbon contamination in soil and groundwater in this 
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area. LNAPL has been observed at locations within the Main Terminal Tank Farm area in the area of the 

1994 spill and more recently in the central portion of the Main Terminal Tank Farm area, which is likely 

related to periodic leaks along conveyance pipelines. To a lesser extent, inadvertent spills near the 

loading rack and entrance to the Terminal may have occurred during truck loading/unloading and may 

have provided a source of petroleum products to soil and groundwater in this area. 

No past releases in the Bell Terminal Tank Farm area or along the western property boundary of 

the Bell Terminal have been documented. Documented releases have occurred on the former PEO 

property located downgradient of the former Bell Terminal Tank Farm area. The western portion of a 

conveyance pipeline that was used to convey petroleum products was demolished by Schnitzer during 

construction of the former PEO facility in the mid-1970s while still in use and containing product. This 

pipeline trends east-west from the northernmost dock on the former PEO property through the center of 

the Bell Terminal. The demolition resulted in release to soil in an area near the dock; any impacts of the 

release to other areas is unknown. Additionally, petroleum releases on the former PEO property 

reportedly occurred near the locations of the former diesel ASTs, where product has consistently been 

observed in nearby well MW-4. As stated above, soil and groundwater concentrations suggest two 

potential source areas of petroleum constituents within the Bell Terminal Tank Farm area: 1) in the 

central portion of the Bell Terminal Tank Farm area, and 2) along the western property boundary in an 

area outside the tank farm wall. Other source areas located downgradient of the Bell Terminal Tank Farm 

area likely occur on the former PEO property near the locations of the former diesel ASTs. The source 

for soil and groundwater impacts in the central portion of the Terminal is likely related to minor, 

incidental releases associated with operations of the Terminal. The maximum petroleum hydrocarbon 

concentrations observed in soil and groundwater in the Bell Terminal Tank Farm area occur at locations 

in the upper zone along the western property boundary, but outside the tank farm wall. Elevated 

concentrations of petroleum hydrocarbons in soil and groundwater in the upper zone and in the area 

beyond the extent of the confining unit on the eastern portion of the adjacent former PEO property and the 

presence of product in upper zone well MW -4 located near the location of the former diesel ASTs appear 

to indicate that there are separate sources unrelated to Time Oil operations in these areas. 

8.1.3 FORMER CROSBY & OVERTON TANK AREA 

In the former Crosby & Overton area, PCBs and P AHs are the primary contaminants of concern 

due to apparent releases to soil during storage and removal of the oil historically stored in tanks or 

cleaning of tanks in this area. Contaminated soil was removed from this area as part of the removal 

actions for the East Property and former PCP mixing area in the fall of 2002. PCB and cPAH 
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contamination appeared to be limited to surface soil in the former Crosby & Overton source area and has 

not been detected in groundwater. The removal of soil to depths ranging from 0.5 to 2.5 ft BGS resulted 

in concentrations of PCBs and cPAHs below the preliminary screening levels at most locations 

(Figures 2-5 and 2-6.) 

8.2 GENERAL CONTAMINANT RELEASE AND TRANSPORT 
MECHANISMSIP ATHW A YS 

The release mechanisms at the Terminal are predominantly related to historic spills to soil within 

each of the source areas. Chemicals can be present in the subsurface in the solid or dissolved phase, or as 

NAPL, either as a LNAPL or, potentially, a DNAPL. Liquids released to the ground surface can 

percolate through the soil column to groundwater, or chemical or biochemical processes can mobilize 

chemicals in soil and result in migration to groundwater. 

Properties of the soil that influence mobility of the contaminants include: soil heterogeneity, 

permeability, mineralogy, grain size, and pore geometry. As contaminants migrate through soil pores as 

NAPL, a portion of the NAPL is retained within the soil pores due to surface tension. The retained 

NAPL, referred to as residual NAPL, remains essentially immobile in the soil pores, but can constitute a 

long-term source of dissolved-phase contamination for fluids moving through the soil column. If the 

release is of sufficient volume to exceed the retention capacity of the soil, the NAPL will continue to 

migrate downward to low-permeability zones or to the water table. Therefore, the vertical distribution of 

NAPL in unsaturated soil is controlled by the depth of the water table, as well as the vertical permeability 

and soil sorptive capacity. At the top of the capillary fringe, NAPL with a density less than that of water 

(LNAPL) spreads laterally and typically migrates in the direction of groundwater flow. Migration of 

LNAPL is controlled by the groundwater gradient, the presence of higher permeability material in the 

groundwater zone (i.e., coarser-grained aquifer material or fill); the volume or rate of the release; the 

presence of constructed (i.e., fill along pipelines) or natural preferential pathways; and the physical 

characteristics of the LNAPL. NAPL with a density greater than that of water (DNAPL) can displace 

soil porewater and continue downward into the saturated zone, migrating along the surface of 

impermeable geologic boundaries (e.g., silt layers) and through relatively permeable pathways (e.g., 

sandy interlayers). The transport of DNAPL through the subsurface is based on the physical 

characteristics of the DNAPL, the volume and rate of the release, and the presence of lower permeability 

materials within the hydrogeologic system. 

Dissolved-phase contamination in groundwater results from contact between infiltrating water 

and contaminated soil in the unsaturated zone, and/or subsurface water and NAPL. This contact may 

occur through one or more of the following ways: 
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• Infiltration and movement of water by gravity through the unsaturated zone containing 
residual NAPL or contaminated soil. 

• LNAPL in contact with groundwater at the water table surface 

• DNAPL in contact with groundwater within the saturated zone. 

The presence of PCP in groundwater at concentrations above its reported solubility in water 

(14 mg/L at 25°C) and detections of petroleum products at similar locations are likely explained by the 

presence of carrier compounds in the PCP formulations which will increase the solubility of the PCP. 

Certain constituents, such as the lower molecular weight aromatic hydrocarbons (e.g., BTEX) are 

relatively soluble and volatile and more readily enter the dissolved or air phase. Volatilization occurs 

more readily in the unsaturated zone than in the saturated zone. Higher molecular weight compounds 

(e.g., PAHs and PCBs) are less soluble and, therefore, do not enter the dissolved phase as readily. In 

comparison with PAH compounds, PCP tends to be more mobile. PCP generally exists in the dissolved 

phase at ambient groundwater pHs (6 to 8). Dioxins/furans partition very strongly to soil and are 

generally insoluble in water (although soluble in PCP and other organic liquids). Dioxins/furans are 

generally found in surface soil or near source areas, but NAPL and/or PCP in a separate phase may act as 

a carrier of these chemicals into the subsurface environment. Dioxins/furans will not tend to migrate in 

the dissolved phase in groundwater, but rather will resorb to soil. Partitioning of inorganic constituents 

(e.g., metals) between solid and dissolved phases is mainly controlled by a complex combination of 

precipitation and sorption reactions, and whether reducing or oxidizing conditions are present. The 

biodegradation of the petroleum hydrocarbons in the lower zone groundwater appear to have created 

reducing conditions favoring the mobilization of metals. This may explain the overall higher 

concentrations of metals in the lower zone under reducing conditions versus the upper zone under 

oxidizing conditions. 

In addition to the chemical properties of the individual contaminants (e.g., solubility), the primary 

fate processes controlling advection, hydrodynamic dispersion, and adsorption are the movement of 

dissolved contaminants in groundwater downgradient from the source area. Advection is the transport of 

constituents by groundwater movement and is, therefore, dependent in part on the hydraulic conductivity 

of the formation. Hydrodynamic dispersion is the spread of a chemical constituent in directions other 

than those that would be expected from advection only. The effect of hydrodynamic dispersion is to 

dilute the contaminant concentrations within the dissolved plume by mechanical mixing and by molecular 

diffusion at low groundwater velocities. Adsorption is the partitioning of constituents from the dissolved 

phase onto organic matter within the formation. The most hydrophobic or least soluble compounds (e.g., 

PAHs and dioxins/furans) adsorb more readily onto soil surfaces than the more soluble compounds, 
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resulting in a retardation or slowing of their transport velocity relative to groundwater flow. Other 

processes that may retard the transport of dissolved-phase contamination include biodegradation and 

complexation or precipitation-dissolution reactions. The degree that these processes affect the migration 

of dissolved constituents depends on the characteristics of the hydrogeologic system and the type of 

organic or inorganic compound. 

The primary fate processes controlling petroleum hydrocarbons in the subsurface are 

biodegradation and volatilization. Both aerobic and anaerobic biodegradation of petroleum constituents 

are known to occur in the subsurface. The degree of degradation that occurs is a function of the 

availability of the proper nutrients and an electron acceptor (e.g., oxygen). The lower molecular weight 

aromatic hydrocarbons (e.g., BTEX) are more readily degradable than the higher molecular weight 

compounds (e.g., PAH). Volatilization acts primarily on the low molecular weight volatile compounds 

(e.g., BTEX) as compared to the high molecular weight PAH. Aromatic VOCs, such as petroleum 

hydrocarbons and BTEX, may be strongly attenuated through geochemical and biodegradation processes, 

whereas attenuation of PCP along migration pathways may be minor due to low partitioning affinity to 

the aquifer matrix and resistance to degradation under certain aquifer conditions. If contaminants remain 

in the dissolved phase, or as LNAPL, and are not attenuated, they can be discharged with groundwater to 

a surface water body. 

8.3 SITE-SPECIFIC FATE AND TRANSPORT PROCESSES 

Based on the data presented in Section 7.0, releases of contaminants at the source areas have 

occurred during operation of the Terminal. Contamination of soil at each of the source areas appears to 

be the result of releases of hazardous substances directly onto the soil and subsequent migration. At the 

former PCP mixing area, these releases occurred during PCP formulation activities. At the former Crosby 

& Overton area, the releases occurred during lease operations. In the Main Terminal Tank Farm area and 

loading racks, these releases occurred due to spills and possibly leaking along conveyance pipelines 

and/or from activities associated with bulk fuel storage. In the Bell Terminal Tank Farm area, these 

releases may have occurred due to with activities associated with bulk fuel storage or unknown activities 

along the western property boundary and on the former PEO property. A conceptual site model for the 

Terminal, which includes a schematic of the source areas, release mechanisms, and transport mechanisms 

is provided on Figure 8-l. 

Based on the hydrogeologic data for the Terminal, groundwater flow direction in the upper and 

lower zones is toward the Willamette River. Groundwater seeps have not been observed along the 

riverbank adjacent to the Terminal, so groundwater likely discharges to the river below the water line. 
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Consequently, there is a potential for dissolved chemicals in groundwater or LNAPL from the Main 

Terminal Tank Farm area to be transported to the river by groundwater flow. There does not appear to be 

a current source of groundwater contamination to the river at concentrations exceeding screening levels 

for the following reasons: 

• LNAPL has not been observed in nearshore wells. 

• As described earlier, groundwater data collected from Willamette River shoreline wells 
installed in November 2004, February 2005, and June 2005 indicate that groundwater 
contaminant concentrations downgradient of the Main Terminal Tank Farm area are not 
currently reaching the river at concentrations above applicable screening level values. 
Therefore, even though there is a physical groundwater transport pathway from the upland 
areas of the terminal to the river, there is not a complete exposure pathway via groundwater 
to potential receptors in the Willamette River for facility-related contaminants at 
concentrations above the applicable screening levels. 

• The Bell Terminal Tank Farm area boundary is located more than 600 ft from the river 
shoreline. Groundwater concentrations from the operational area of the Bell Terminal Tank 
Farm area do not exceed preliminary screening levels, except for low level metals 
concentrations. Elevated groundwater concentrations along the downgradient western 
property boundary and on the former PEO property do not appear to be related to Time Oil 
operations. 

• The east-west trending storm drain could historically have provided a preferential pathway 
for the transport of PCP- impacted groundwater from the Phase II source areas to the river; 
however, ongoing operation of the groundwater intercept system provides capture/migration 
of contaminant migration to the river. Migration of PCP in groundwater is also contained 
through operation of the groundwater interim action system and performance of the full scale 
ISCO injections within the PCP plume area. PCP has not been consistently detected at the 
downgradient wells closest to the river or at the river outfall since operation of the 
groundwater interim action began. 

If impacted groundwater has historically discharged to the river from the Terminal, there is the 

potential for impact to sediment or surface water quality. Historical impacts to the river are being 

addressed as part of the RI/FS for the Portland Harbor Superfund Project 

8.3.1 PCP MIXING AREA 

The majority of the contaminated soil from the former PCP mixing area and former soil stockpile 

area has been excavated and disposed offsite. However, residual amounts still remain at depths typically 

at or greater than 13 ft BGS (the approximate water table elevation) within and directly adjacent to the 

mixing area. PCP formulations were likely introduced into the environment through spills of PCP­

containing NAPL directly onto the ground surface and subsequent migration based on the fate and 

transport parameters discussed in the previous section. Historical information indicates that most of the 

12/2010S IIEdrndatalwprocl23110091132IPhlll RI 12200S RevisedlPhIII RI_Rpt_Rev Dec 200S.doc LANDAU ASSOCIATES 

8-7 

BZT0104(e)022827 



PCP formulations were less dense than water (i.e., specific gravity of less than 1) and, therefore, would 

migrate through the environment as LNAPL; however, at least one formulation had a density greater than 

1 and could move as DNAPL through the subsurface. LNAPL has been observed in wells LW-llS and 

OX-2S, which are located downgradient from the PCP mixing area. DNAPL has never been observed. 

Elevated levels of PCP in the upper zone and lower zone groundwater at the Terminal indicate 

that PCP has partitioned from the soil and/or NAPL into the groundwater. PCP has been observed in 

groundwater in both zones in and to the south and southwest (downgradient) of the former PCP mixing 

area. Historically, low PCP concentrations have also been detected at low concentrations within the deep 

sand unit near well LW-12D2, located within the former PCP mixing area. The available data suggest 

that the primary source of the groundwater contamination in the upper zone results from partitioning of 

PCP from the residual amounts remaining in the soil within and adjacent to the former PCP mixing area 

and subsequent advective migration from this area, or from partitioning of LNAPL that has migrated 

downgradient from the PCP mixing area along the water table surface. LNAPL in the downgradient 

wells has not been observed consistently or over a wide area and is typically associated with very low 

seasonal groundwater levels. This inconsistent occurrence suggests that the LNAPL exists in a residual 

phase within the subsurface adjacent to these wells most of the year and then is released/mobilized to the 

wells when water levels are low. 

PCP in the lower zone likely results from downward migration of dissolved PCP via groundwater 

from the upper to the lower zone where the silt layer separating the upper and lower zones is 

heterogeneous and/or discontinuous. No DNAPL has been encountered during any of the investigations 

to date. Therefore, downward migration across the confining unit likely occurs under the natural 

downward groundwater gradient within the upper zone plume resulting in the elevated concentrations 

detected in the lower zone. Under this scenario, the PCP concentration distribution within the lower zone 

would appear to mimic that of the upper zone, while mean groundwater flow in the lower zone would still 

be toward the river. This distribution is reflected by the observation of the highest concentration of PCP 

in the lower zone at a downgradient location from the source areas in the upper zone. Further migration 

of dissolved PCP in the lower zone groundwater would be primarily controlled by advective groundwater 

flow in a downgradient direction from the impacted area. 

The storm drain (Figure 2-1) and backfill associated with its construction appear to affect 

groundwater flow and contaminant transport in the upper zone. The presence of the storm drain may 

partly explain the southerly components of upper zone groundwater flow in the Terminal area as 

groundwater flows toward the zone of higher hydraulic conductivity (i.e., the line backfill). The storm 

drain does not appear to fully penetrate the confining unit (where present) and, therefore, is not 

considered to provide a vertical pathway for groundwater flow and contaminant transport to deeper 
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aquifers. Groundwater samples collected from manholes in the storm drain and at the storm drain outfall 

in the river (Table 2-4) indicate that the storm drain had been serving as a preferential pathway for upper 

zone groundwater to the river. The stormwater intercept system was installed to eliminate the potential 

for upper zone groundwater to migrate through the storm drain to the river. The influence of the 

stormdrain on groundwater quality will continue to be evaluated as part of the groundwater interim action. 

Historical PCP concentrations in groundwater were used to evaluate changes in potential 

contaminant migration pathways between the historical and current monitoring periods. Figures 8-2 

through 8-5 show the approximate distribution of PCP in the upper zone in February 1991, March-April 

1997, spring 1999, and February 2001, respectively. The PCP distribution in the upper zone for October 

2003 and November 2004 is shown on Figures 7-35 and 7-36. Historically and currently, the PCP in the 

upper zone is limited to a narrow plume that extends from the former PCP mixing area downgradient 

about 450 ft to LW-13S. The PCP concentrations in the upper zone are higest within and just 

downgradient of the former PCP mixing area. PCP appears to have migrated in a downgradient direction 

toward the south-southwest. Upper zone PCP concentrations within the mixing area have decreased 

significantly since the first sampling in 1991. This decrease may reflect the removal of contaminant 

source material during the 1989 soil excavation within the former PCP mixing area, as well as natural 

attenuation of the PCP (through adsorption, biodegradation, etc.) or downgradient movement past these 

monitoring points. By May 1999, PCP concentrations as high as 23,000 Ilg/L were observed at well LW-

11 S, but there were only slight increases at well L W -4S, the most downgradient well where there have 

been consistent low level PCP detections. PCP has not migrated in the upper zone farther downgradient 

to the south than well LW-13S, as indicated by the lack of detected concentrations in upper zone wells 

near the south property boundary (LW-lOS, when saturated). However, low PCP concentrations were 

detected during the last four sampling events in the lower zone wells at the western extent of the 

confining unit as discussed below. 

The decrease in PCP concentrations in the upper zone since 2002 is likely related to the removal 

of the majority of the remaining contaminated soil during the soil removal in the former PCP mixing area 

and from implementation of the ISCO technique. (Note that the PCP distribution based on the earlier data 

is an approximation, and less accurate than the distribution based on the 2000-2004 data because of the 

difference in the number of data points as well as potential QA/QC issues.) Figures 8-6 through 8-8 show 

the approximate distribution of PCP in the lower zone in March-April 1997, spring 1999, and February 

2001. The PCP distribution in the lower zone in fall 2003 is shown on Figure 7-45. The PCP 

concentration contour maps indicate that groundwater contamination in the lower zone historically and 

currently consists of several discrete areas of contamination rather than a contiguous plume. Historically, 

the discrete areas were mainly located within and near the former PCP mixing area, in proximity to well 
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LW-llD, and in an area including wells LW-4D and RW-2. The historically highest PCP concentrations 

in groundwater in the lower zone occurred at well LW-4D (18,000 ppb in October 1997) have decreased 

significantly at this location, and since spring 1999, the PCP concentrations have been mostly below the 

laboratory reporting limits. Since November 2002, low level PCP concentrations (generally less than 

1 Ilg/L) have also been detected on an intermittent basis in wells LW-6D located between LW-4D and the 

river and LW-lOD located at the southern property boundary. These detections have not been observed 

on a consistent basis, which may be related to dilution of groundwater by river water at the groundwater­

surface water interface (particularly in the lower zone where the river stage influence is greatest); natural 

attenuation processes (e.g., adsorption, biodegradation, etc.); or seasonal variability. Since October 2000, 

recovery well RW-2 has been pumping PCP-impacted groundwater from the lower zone, and has 

generally been effective in containing PCP-contaminated groundwater migration from the area 

surrounding the well. 

Low concentrations of PCP (1 to 3 Ilg/L) were detected in the deep sand unit at LW-12D2 

sporadically (three times) during quarterly monitoring between May 1999 and June 2002. This well was 

subsequently abandoned in advance of the soil removal action in the former PCP mixing area. The 

historical detections in this well were likely due to downward vertical migration of contaminants via 

groundwater flow between the upper and lower zones. The source area for the impacts to the upper zone 

has been mitigated by the soil removal actions in 1989 and 2002, so the potential for ongoing 

groundwater impact in this area is considered to be low. 

The concentrations of diesel-range and gasoline-range petroleum hydrocarbons and VOCs 

detected in wells downgradient of the former PCP mixing area are likely due to the presence of PCP 

carrier oils (e.g. mineral spirits) that are present as LNAPL and the partitioning of these constituents into 

groundwater. The distribution of detected petroleum hydrocarbon concentrations in this area is consistent 

with the intermittent presence of LNAPL observed in well L W -11 S and the recent occurrence of LNAPL 

at wells OX-IS, OX-2S, and LX-3S and the presence of elevated PCP concentrations in groundwater. 

The intermittent nature of LNAPL occurrences at L W -11 S appears to be related to seasonal groundwater 

fluctuations, such that residual LNAPL is observed in nearby monitoring wells under low water table 

conditions or to effects from the ISCO implementation events. 

8.3.2 TANK FARMS 

Soil contamination in the Main Terminal and Bell Terminal Tank Farm areas occurs primarily at 

depth within the capillary fringe. Contamination in the soil above the capillary fringe is present, but 

typically at lower concentrations. The elevated concentrations of contaminants within the capillary fringe 
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in the Main Terminal and Bell Terminal Tank Farm areas indicates that releases of petroleum substances 

to the ground surface were historical and that NAPL has had sufficient time to migrate downward and 

spread laterally within the capillary fringe. The presence of the same contaminants both in groundwater 

and in soil indicate that these contaminants have partitioned from the soil and/or NAPL into the 

groundwater. Most of the shallow soil samples containing elevated petroleum hydrocarbon 

concentrations did not contain elevated benzene or ethylbenzene concentrations, indicating that the low 

molecular weight aromatics (e.g., BTEX) that may have once been present have undergone 

biodegradation or volatilization, or have been removed by infiltrating precipitation. 

In the Main Terminal Tank Farm area, contaminants are present in the upper and lower zone 

groundwater. However, contamination of the lower zone groundwater is typically found only in the 

western portion of the Main Terminal Tank Farm area where a silt layer separating the upper and lower 

zones does not exist or is discontinuous. In this portion of the Main Terminal Tank Farm area, only a 

single unconfined groundwater zone exists. In the eastern portion of the Main Terminal Tank Farm area, 

where the silt layer separating the upper and lower groundwater zones is present, contaminant 

concentrations in the lower zone groundwater are typically low and are primarily detected near where the 

silt layer pinches out or becomes discontinuous. This suggests that the silt layer over much of the western 

portion of the Main Terminal Tank Farm area provides a natural geologiclhydrogeologic boundary 

between the upper zone groundwater and the lower zone groundwater, limiting the vertical migration of 

contaminants over this portion of the Main Terminal Tank Farm area, or that the characteristic of the 

contaminant does not lend itself to vertical migration. 

In the Bell Terminal Tank Farm area, contaminants are present in the upper zone groundwater, 

but not in the lower zone groundwater. The lack of contaminants in the lower zone groundwater indicates 

that the silt layer is acting as an impermeable boundary and the two groundwater zones are not 

interconnected in this area. Concentration contours for selected contaminants in upper zone and lower 

zone groundwater discussed in Section 7.0 indicate that lateral migration in the downgradient 

groundwater direction has occurred. The lateral migration is likely a combination of the individual 

contaminant properties (e.g., solubility) and the processes of advection, hydrodynamic dispersion, and 

adsorption. The lack of contaminants in groundwater upgradient of the source areas indicates that 

contaminant migration in groundwater is primarily due to advection (transport of constituents by 

groundwater movement). For contamination in the groundwater along the western property boundary of 

the Bell Terminal Tank Farm area or on the former PEO property, there is not enough information about 

the nature of the release to determine the mechanisms affecting migration. However, the downgradient 

extent of the diesel-range and gasoline-range petroleum hydrocarbon plumes in the Bell Terminal Tank 

Farm area suggests that lateral movement of the contaminants is slow, which may be due to a low rate of 
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advection in this area; possible natural attenuation (through adsorption, biodegradation, etc.); and/or 

volatilization. 

The distribution of petroleum constituent concentrations within and downgradient of the Bell 

Terminal tank farm area suggest the presence of three commingled groundwater plumes, as discussed 

earlier. Even though it is likely that the plume originating from the central portion of the Bell Terminal 

commingles with the plume originating near the western property boundary, and that both of these plumes 

commingle with other contamination originating on the former PEO property in the area where the former 

diesel ASTs were located, it is unlikely that the elevated concentrations observed near the western 

property boundary or on the former PEO property originate from the Bell Terminal tank farm operations. 

This conclusion is based on the significant increase in both soil and groundwater concentrations for 

petroleum constituents across the western property boundary and on the former PEO property. Because 

the confining unit boundary on the former PEO property is estimated within the likely source area where 

the former diesel ASTs were located on the eastern portion of the PEO property, the elevated groundwater 

concentrations in this area could reflect groundwater contamination resulting from direct releases to soil 

where the confining unit is not present or downgradient flow of contaminated groundwater from the upper 

zone across the confining unit boundary. However, in the latter case, concentrations would typically 

decrease instead of increase in the downgradient direction. 

8.3.3 CROSBY & OVERTON TANK AREA 

As discussed above, contamination of soil within the former Crosby & Overton tank area is 

anticipated to be the result of waste oil spills from the tanks historically located within this area. Because 

PAHs and PCBs tend to absorb or bind to soil, contamination in this area was anticipated to be limited to 

the upper few feet of surface soil. As part of the soil removal action conducted for the former PCP 

mixing area and soil stockpile, impacted soil was excavated from this area and disposed offsite. 

Remaining PCP and cP AH concentrations in soil at completion of the removal action are shown on 

Figures 2-5 and 2-6 and confirm that the vertical extent of the contamination was limited. Because 

historical releases in this area resulted in contamination that was limited to surface soil and groundwater 

contamination has never been observed in this area, the concentrations remaining in soil are considered to 

be protective of groundwater and additional cleanup in this area is not necessary. 
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9.0 SCOPE OF FUTURE ACTIVITIES 

This section outlines the scope of future activities to be conducted in support of the Phase II and 

Phase III RIs for the Terminal. The future Phase II RI activities will include the continued monitoring of 

the Phase II wells to assess the effectiveness of the continuing implementation of the groundwater interim 

action, full-scale ISCO injections within the extent of the PCP plume in the upper zone, and performance 

of a source control evaluation to assess the potential for impacts to the Willamette River. The future 

Phase III RI activities will include the quarterly sampling of the recently installed Phase III monitoring 

wells as part of the on-going quarterly monitoring program. With completion of the RI, a risk assessment 

and feasibility study will be initiated for the Terminal. The anticipated scopes of work for these activities 

are summarized in the following sections. 

9.1 PHASE 111111 GROUNDWATER MONITORING 

For assessment of the effectiveness of the Phase II groundwater interim action and 

implementation of the full-scale ISCO technique, groundwater monitoring will be continued at the Phase 

II monitoring locations. In a letter to DEQ dated February 2, 2004 (Landau Associates 2004d), a request 

was made to modify the Phase II sampling program beginning with the first quarter 2004 sampling event. 

These changes were implemented during the first quarter 2004 upon verbal approval by DEQ (2004c); 

DEQ has indicated that they will provide written approval soon. Below is a summary of the changes to 

the Phase II sampling program: 

• Elimination of eight wells from the Phase II sampling program for future events. These wells 
include five upper zone wells (H, K, L, LW-lS, and LW-5S), and three lower wells (0, R, 
LW-lD). 

• Reduction of the monitoring frequency for selected Phase II wells from quarterly to 
semiannually. Twenty-four Phase II wells were proposed for semiannual sampling, including 
wells Bl, B2, D, Jl, 12, LW-3D, LW-4S, LW-4D, LW-llS, LW-llD, LW-13S, LW-14D, 
LW-15D, LW-16D, OX-IS through OX-8S, OX-8D, and RW-l. Any other Phase II wells 
not included in this list were retained for use in quarterly evaluations with wells installed as 
part of the Phase III RI, and for evaluation of performance of the groundwater interim action 
system. 

In addition to the sampling of the Phase II monitoring wells, the recently installed Phase III 

monitoring wells will be sampled for four consecutive quarters (1 year), or as necessary, to adequately 

assess environmental conditions within the Phase III study area and to complete the hydrogeologic 

conceptual model. The first quarterly sampling of the wells installed during October and November 2004 

was conducted in November 2004. The final quarterly sampling of the Phase III wells will is anticipated 

to occur in August 2005. The analytical results for the Phase II and Phase III sampling events for the 

12/20105 IIEdmdalalwprocl231100911321Phili RI122005 RevisedlPhll1 RI_Rpl_Rev Dec 2005.doc LANDAU ASSOCIATES 

9-1 

BZT0104(e)022833 



Terminal will continue to be documented m quarterly groundwater monitoring reports that will be 

submitted to DEQ. 

9.2 GROUNDWATER INTERIM ACTION 

The objective of the ongoing groundwater interim action is to contain the PCP plumes identified 

in the upper and lower zones at the Terminal and prevent contaminant migration offsite across the 

southern property boundary or to the Willamette River. Capture of the PCP plume within the lower zone 

will be maintained by the continued pumping of recovery well RW-2. Additionally, seasonal pumping of 

horizontal well HRW-I within the upper zone and pumping from the groundwater intercept system in the 

storm drain at SDM-I will be continued. Alternatives for full-scale remediation of the PCP plume in the 

upper zone will be evaluated in the feasibility study. Groundwater interim action activities at the 

Terminal will continue to be documented in the quarterly groundwater monitoring reports. 

9.3 FULL- SCALE ISCO IMPLEMENTATION 

To further facilitate the remediation of PCP contamination in the groundwater and soil at the 

Terminal following the 2002 soil excavation in the lower PCP mixing area, the ISCO technique was 

implemented as an interim remedial alternative for PCP in the upper zone in July 2004 and January 2005. 

The results from the July 2004 are summarized in Section 2.2.2.7 and presented in the Third Quarter 2004 

groundwater monitoring and groundwater interim action status report (Landau Associates 2005a). The 

January 2005 results are pending. Another ISCO event is anticipated for the fall of 2005 or winter 2006 

when elevated water levels will maximize the effectiveness of the technique. 

9.4 SOURCE CONTROL EVALUATION 

A source control evaluation will be conducted to determine whether or not the facility as a whole 

is an ongoing source of COIs to the in-water portion of the Portland Harbor Superfund site at levels that 

may present risk to in-water receptors. Based upon the data collected during the RIfFS for the Terminal, 

the source control evaluation will consider all potential migration pathways to the river. 

The source control evaluation will focus on the potential for an upland petroleum hydrocarbon 

source to impact the Willamette River (i.e., the potential for NAPL that has been observed in the Main 

Terminal Tank Farm to impact the river). Time Oil has demonstrated that, even though there is a physical 

groundwater transport pathway from the upland areas of the terminal to the river, there is not a complete 

exposure pathway via groundwater to potential receptors in the Willamette River for facility-related 

contaminants at concentrations above the applicable screening levels, based on groundwater 
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concentrations in Willamette River shoreline wells. The evaluation will include the collection of 

geochemical data to evaluate the potential for natural attenuation to limit the potential for NAPL to 

migrate to the river and the use of a fate and transport model that takes into account the effects of natural 

attenuation. The results of the source control evaluation will be provided to DEQ in a report that will 

provide recommendations on the effectiveness of use of natural attenuation to prevent migration ofNAPL 

to the river. 

9.S RISK ASSESSMENT 

Time Oil will submit a work plan for conducting human health and ecological risk assessments 

for the Terminal. The risk assessments will be conducted in accordance with OAR 340-122-084 and 

DEQ's risk assessment guidance (DEQ 1999, 2000b). The risk assessment approach will include use of 

the combined Phase II and III data sets for identification of COPCs/CPECs, and exposure scenarios for 

both human health and ecological risk. The work plan will be provided to DEQ for approval. Following 

approval of the risk assessment approach by DEQ, a document providing the results of the COPC/CPEC 

identification and the human health and ecological risk assessments will be provided to DEQ. The risk 

assessment will also include identification of hot spots of contamination in soil and groundwater using 

acceptable risk levels identified for the Terminal. 

9.6 FEASIBILITY STUDY 

In accordance with the Phase IIII RI/FS work plan and the VCP agreement with DEQ, a 

feasibility study (FS) will be conducted to develop and evaluate remedial action alternatives for 

contaminated media, which will achieve remedial action objectives and that are protective of human 

health and the environment. The FS will be conducted in accordance with OAR 340-122-085 and DEQ's 

Guidance for Conducting Feasibility Studies (DEQ 1998d). 

The FS evaluations will include assessment of remedial action alternatives for soil and 

groundwater contamination remaining within the Phase II former PCP mixing area after the soil removal 

action conducted in the fall of 2002, and for Phase III source areas identified in Section 7.0. 

As described in the Phase 1111 RIIFS work plan and according to DEQ guidance, the FS process 

will include the following: 

• Developing remedial action objectives 

• Delineating affected media 

• Developing and evaluating general response actions, technologies, and process options 
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• Developing and evaluating specific remedial alternatives 

• Recommending a preferred alternative 

• Documenting the FS in a written report. 

It is anticipated that recommendations for the Phase II and Phase III FS will be contingent on approval of 

the results from the risk assessment by DEQ. 
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10.0 PROPOSED SCHEDULE 

The proposed schedule for the remaining elements of the RI/FS at the Terminal is provided 

below. The subsequent elements for the project include: conducting a source control evaluation, 

preparing an approach for the human health and ecological risk assessments for the combined Phase II 

and Phase III study areas of the terminal, implementing the risk assessments, and conducting the 

Terminal-wide FS. Planned intermediate deliverables are provided in the schedule below. As described 

in Section 9.0, other planned activities include quarterly groundwater monitoring, continuation of the 

groundwater interim action, and continued implementation of full-scale ISCO remediation. The 

groundwater interim action is ongoing and not included in the schedule elements below. 

The proposed schedule is based on assumptions consistent with current knowledge and 

experience; the schedule may change if deviations occur in the program implementation and in the 

assumptions for DEQ document review time. The schedule will be updated and provided to DEQ as 

shifts in the schedule occur. 

RifFS Deliverables: 

Review/Approve the Final Phase III RI Report by DEQ 
Submit the Source Control Evaluation Approach to DEQ 
Submit the Risk Assessment Work Plan to DEQ 
Review/Approve the Risk Assessment Work Plan by DEQ 
Submit Source Control Evaluation Report to DEQ 
Submit the Human Health and Ecological Risk Assessments to DEQ 
Review/Approve the Risk Assessment by DEQ 
Submit the FS to DEQ 
Review/Approve the FS by DEQ 

Groundwater Monitoring: 

Submit the First Quarter 2005 Groundwater Report to DEQ 
Submit the Second Quarter 2005 Groundwater Report to DEQ 
Conduct the Third Quarter 2005 Groundwater Monitoring Event 
Receive Approval from DEQ on Reduction of Sampling Frequency 
Submit the Third Quarter 2005 Groundwater Report to DEQ 

Full-Scale ISCO Remediation: 

Third Full-Scale ISCO Event 
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11.0 USE OF THIS REPORT 

This Phase III Remedial Investigation Report has been prepared by Landau Associates for the 

exclusive use of Time Oil Co. for specific application to the Northwest Terminal. Services for this 

project were conducted in accordance with the Environmental Services Contract between Time Oil Co. 

and Landau Associates, Inc. Landau Associates has performed our services in accordance with generally 

accepted engineering and consulting standards for environmental work in effect at the time and locality 

services were performed. The reuse of information, conclusions, and recommendations provided herein 

by Time Oil Co. or others in connection with any site other than the Northwest Terminal without Landau 

Associates written permission shall be at the sole risk of Time Oil Co. and without liability to Landau 

Associates. 

This document was prepared under the supervision and direction of the following key staff. 

Rebekah Brooks 

~~anager. ./".'"~/ 
/ .- -,~-/:::~-----­
L//~/>~/ 

Timothy L. Syverson, RG. 
Associate Geologist 

'''; / :0 

LC'~7~~:(~-el' r 
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d Stacy J. Pischer, 
Senior Project Geologist 
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3. This cross section has been interpreted and generalized from project file data. Variations between 
this cross section and actual conditions may exist. The project boring logs and written reports must be 
referenced for a proper understanding of the nature of the subsurface conditions. 

4. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect 
interpretation. 

5. Groundwater levels at the CPTIII explorations are estimates based on pore dissipation tests. 
Groundwater levels at the CPTIII and BT-01 through BT-10 explorations were measured between 
July 8 and July 16, 2002. Groundwater levels at all existing phase II wells were measured on August 
26,2002. Groundwater levels at all new phase III wells were measured at time of installation in 
September 2003 or October/November 2004 for wells LW-36D, LW-37D, LW-38D, LW-39D, LW-40S, 
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3. This cross section has been interpreted and generalized from project file data. Variations between 
this cross section and actual conditions may exist. The project boring logs and written reports must be 
referenced for a proper understanding of the nature of the subsurface conditions. 

4. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect 
interpretation. 

5. Groundwater levels at the CPTIII explorations are estimates based on pore dissipation tests. 
Groundwater levels at the CPTIII and BT-01 through BT-10 explorations were measured between 
July 8 and July 16, 2002. Groundwater levels at all existing phase II wells were measured on August 
26,2002. Groundwater levels at all new phase III wells were measured at time of installation in 
September 2003 or October/November 2004 for wells LW-36D, LW-37D, LW-38D, LW-39D, LW-40S, 
LW-40D, LW-41S, LW-42S, LW-43S, LW-44S, and LW-45D. Groundwater levels at borings HB-01 
through HB-05 were measured on October 15, 2003. 
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this cross section and actual conditions may exist. The project boring logs and written reports must be 
referenced for a proper understanding of the nature of the subsurface conditions. 

4. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect 
interpretation. 

5. Groundwater levels at the CPTIII explorations are estimates based on pore dissipation tests. 
Groundwater levels at the CPTIII and BT-01 through BT-10 explorations were measured between 
July 8 and July 16, 2002. Groundwater levels at all existing phase II wells were measured on August 
26,2002. Groundwater levels at all new phase III wells were measured at time of installation in 
September 2003 or October/November 2004 for wells LW-36D, LW-37D, LW-38D, LW-39D, LW-40S, 
LW-40D, LW-41S, LW-42S, LW-43S, LW-44S, and LW-45D, 
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this cross section and actual conditions may exist. The project boring logs and written reports must be 
referenced for a proper understanding of the nature of the subsurface conditions. 

4. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect 
interpretation. 

5. Groundwater levels at the CPTIII explorations are estimates based on pore dissipation tests. 
Groundwater levels at the CPTIII and BT-01 through BT-10 explorations were measured between 
July 8 and July 16, 2002. Groundwater levels at all existing phase II wells were measured on August 
26,2002. Groundwater levels at all new phase III wells were measured at time of installation in 
September 2003 or October/November 2004 for wells LW-360, LW-370, LW-380, LW-390, 
LW-40S, LW-40D, LW-41S, LW-42S, LW-43S, LW-44S, and LW-45D. 
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1. Paired wells are indicated by a single well location with two screen intervals. 

2. Contacts of lithologic units are dashed where inferred. 

3. This cross section has been interpreted and generalized from project file data. Variations between 
this cross section and actual conditions may exist. The project boring logs and written reports must be 
referenced for a proper understanding of the nature of the subsurface conditions. 

4. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect 
interpretation. 

5. Groundwater levels at the CPTIII explorations are estimates based on pore dissipation tests. 
Groundwater levels at the CPTIII and BT-01 through BT-10 explorations were measured between 
July 8 and July 16, 2002. Groundwater levels at all existing phase II wells were measured on August 
26,2002. Groundwater levels at all new phase III wells were measured at time of installation in 
September 2003 or October/November 2004 for wells LW-36D, LW-37D, LW-38D, LW-39D, LW-40S, 
LW·40D. LW·41S. LW·42S. LW·43S. LW·44S. and LW·45D. 
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2. Contacts of lithologic units are dashed where inferred. 

G22-1 

3. This cross section has been interpreted and generalized from project file data. Variations between 
this cross section and actual conditions may exist. The project boring logs and written reports must be 
referenced for a proper understanding of the nature of the subsurface conditions. 

4. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect 
interpretation. 

5. Groundwater levels at the CPTIII explorations are estimates based on pore dissipation tests. 
Groundwater levels at the CPTIII and BT-01 through BT-10 explorations were measured between 
July 8 and July 16, 2002. Groundwater levels at all existing phase II wells were measured on August 
26,2002. Groundwater levels at all new phase III wells were measured at time of installation in 
September 2003. 
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1. Paired wells are indicated by a single well location with two screen intervals. 

2. Contacts of lithologic units are dashed where inferred. 

3. This cross section has been interpreted and generalized from project file data. 
Variations between this cross section and actual conditions may exist. The project 
boring logs and written reports must be referenced for a proper understanding of the 
nature of the subsurface conditions. 

4. Black and white reproduction of this color original may reduce its effectiveness and 
lead to incorrect interpretation. 

5. Groundwater levels at the CPTIII explorations are estimates based on pore dissipation 
tests. Groundwater levels at the CPTIII and BT-01 through BT-10 explorations were 
measured between July 8 and July 16, 2002. Groundwater levels at all existing phase 
II wells were measured on August 26, 2002. Groundwater levels at all new phase III 
wells were measured at time of installation in September 2003. 
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this cross section and actual conditions may exist. The project boring logs and written reports must be 
referenced for a proper understanding of the nature of the subsurface conditions. 

3. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect 
interpretation. 

4. Groundwater levels at all new phase III wells were measured at time of installation in September 
2003. The groundwater level at temporary well point, SCH-62, was measured on October 9, 2001. 
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3. This cross section has been interpreted and generalized from project file data. Variations between 
this cross section and actual conditions may exist. The project boring logs and written reports must be 
referenced for a proper understanding of the nature of the subsurface conditions. 

4. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect 
interpretation. 

5. Groundwater levels at the CPTIII explorations are estimates based on pore dissipation tests. 
Groundwater levels at the CPTIII and BT-01 through BT-10 explorations were measured between 
July 8 and July 16, 2002. Groundwater levels at all existing phase II wells were measured on August 
26,2002. 
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3. Groundwater levels measured on February 19, 
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4. Black and white reproduction of this color original 
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5. Black and white reproduction of this color original 
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through BA-17), concentrations are shown at each 
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through BA-17), concentrations are shown at each 
composite subsample location. 

Gasoline-Range Petroleum 
Hydrocarbon Concentrations in 

Soil 0-0.5 ft BGS 

Figure 

7-2 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
1'0 
ex> 
ex> 
ex> 

\ 

\ 
N 

/ 

\ 
'------

Phase III study Area Boundary 

Soil Sample Location with Benzo(a)pyrene Concemrations 
Below Minimum Preliminary Screening Level, 
Not Detected, or Not Analyzed (NA) 

Soil Sample Location with Benzo(a)pyrene Concentratior.s 
Above Minimum Preliminary Screening Level 

Benzo(a)pyrene Minimum Preliminary Screening Level 
(0.21 mg/kg; EPA Region 9 PRG-Industrial; EPA 2004) ContoL:r 

LANDAU 
AsSOCIATES 

........ 
........ 

"-

" \ 
\ 
\ 
\ 
\ 
L 
/ 

( 
\ 

\ 
~I 

150 300 

I 
Scale in Feet 

Time Oil NWTerminal 
Portland, Oregon 

Notes 

1. 

2. 

For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 

Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 

2. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

3. Data qualifier flags are shown in Appendix C Tables. 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 

2. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

3. Data qualifer flags are shown in Appendix C Tables. 
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Phase III study Area Boundary 

Soil Sample Location with PCP Concentrations Below 
the Minimum Preliminary Screening Level, Not Detected, 
or Not Analyzed (NA) 

Soil Sample Location with PCP Concentrations 
Above the Minimum Preliminary Screening Level 

PCP Minimum Preliminary Screening Level (0.03 mg/kg; 
EPA Region 9 PRG-DAF=20; EPA 2004) Contour 
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Notes 

For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 

2. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

3. Data qualifer flags are shown in Appendix C Tables. 
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Phase III study Area Boundary 

Soil Sample Location with Diesel-Range Petroleum 
Hydrocarbon Concentrations Less than the Minimum 
Preliminary Screening Level (23,000 mg/kg; DEQ RBC, 
Soil Ingestion, Dermal Contact and Inhalation, Construction 
Worker; DEQ 2003b), Not Detected (NO), or Not Analyzed (NA) 

Soil Sample Location with Diesel-Range Petroleum 
Hydrocarbon Concentrations >1000 mg/kg but Less than 
the Minimum Preliminary Screening Level 

Former Premier Edible Oils Property Samples Locations 

• Bridgewater Group Utility Trench Soil Sample Locations-July 1999 
TR-3 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 

2. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 
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Phase III study Area Boundary 

Soil Sample Location with Gasoline-Range 
Petroleum Hydrocarbon Concentrations Belaw 
the Minimum Preliminary Screening Level 
(110 mg/kg DEQ RBC Leaching to Groundwater, 
Occupational; DEQ 2003b), Not Detected, 
or Not Analyzed (NA) 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 
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Phase III study Area Boundary 

Soil Sample Location with Benzo(a)pyrene Concentrations 
Below the Minimum Preliminary Screening Level, Not Detected, 
or Not Analyzed (NA) 

Soil Sample Location with Benzo(a)pyrene Concentrations 
Above the Minimum Preliminary Screening Level (EPA Region 9 
PRG-Industrial; EPA 2004) 

Benzo(a)pyrene Minimum Preliminary Screening Level (0.21 mg/kg; 
EPA Region 9 PRG-Industrial; EPA 2004) Contour 
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Notes 

1. 

2. 

3. 

For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 

Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

Data qualifier flags are shown in Appendix C Tables. 
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Phase III study Area Boundary 

Soil Sample Location with Lead Concentrations Below 
Minimum Preliminary Screening Level, Not Detected, or 
Not Analyzed (NA) 

Soil Sample Location with Lead Concentrations 
Above Minimum Preliminary Screening Level 

Lead Minimum Preliminary Screening Level (16 mg/kg; 
Site-Specific Background; Landau Associates 1999a) Contour 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 

2. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

3. Data qualifier flags are shown in Appendix C Tables. 
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Phase III study Area Boundary 

Soil Sample Location with Zinc Concentrations Below 
the Preliminary Screening Level, Not Detected, or 
Not Analyzed (NA) 

Soil Sample Location with Zinc Concentrations 
Above the Preliminary Screening Level 

Zinc Minimum Preliminary Screening Level (60.2 mg/kg; 
Site-Specific Background; Landau Associates 1999a) Contour 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 

2. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

3. * Indicates concentration is not representative of soil at that 
location based on results for the adjacent discrete soil 
sample. 

4. Data qualifier flags are shown in Appendix C Tables. 
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Phase III study Area Boundary 

Soil Sample Location with Diesel-Range Petroleum 
Hyrdocarbon Concentrations Less than 1,000 mg/kg, 
Not Detected, or Not Analyzed (NA) 

Soil Sample Location with Diesel-Range Petroleum 
Hydrocarbon Concentrations >1000 mg/kg 
(Maximum Concentration = 7170 mg/kg at HB02) 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 

2. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

3. There are currently no published risk-based screening 
levels for assessment of diesel-range petroleum 
hydrocarbons in soil at depths greater than 3 ft. 
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Phase III study Area Boundary 

Soil Sample Location with Gasoline-Range Petroleum Hyrdocarbon 
Concentrations Belaw the Minimum Preliminary Screening Level, 
Not Detected, or Not Analyzed (NA) 

Soil Sample Location with Gasoline-Range Petroleum 
Hydrocarbon Concentrations Above the Minimum Preliminary 
Screening Level 

Gasoline-Range Petroleum Hydrocarbon Minimum Preliminary 
Screening Level (110 mg/kg; DEQ RBC-Leaching to Groundwater; 
DEQ 2003b) Conlour 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 

2. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

3. Data qualifier flags are shown in Appendix C Tables. 
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Phase III Study Area Boundary 

Soil Sample Location with Benzo(a)pyrene 
Concentrations Below Minimum Preliminary 
Screening Level (8 mg/kg; EPA Region 9 PRG-DAF = 
20; EPA 2004), Not Detected, or Not Analyzed (NA) 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 
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Phase III study Area Boundary 

Soil Sample Location with Benzene Concentrations Below 
the Minimum Preliminary Screening Level, Not Detected, 
or Not Analyzed (NA) 

Soil Sample Location with Benzene Concnetrations 
Above the Minimum Preliminary Screening Level 

Benzene Minimum Preliminary Screening 
Level (0.03 mg/kg; EPA Region 9 PRG-DAF = 20; EPA 2004) Contour 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 

2. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

3. Data qualifier flags are shown in Appendix C Tables. 
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Phase III Study Area Boundary 

Soil Sample Location with Lead Concentrations 
Below the Minimum Preliminary Screening Level 
(30 mg/kg; DEQ RBC, Leaching to Groundwater; 
DEQ 2003b), Not Detected, or Not Analyzed (NA) 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 
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Phase III study Area Boundary 

Soil Sample Location with Zinc Concentrations 
Below Minimum Preliminary Screening Level 
(12,000 mg/kg), Not Detected, or Not Analyzed (NA) 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 
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Phase III study Area Boundary 

Soil Sample Location with PCP Concentrations 
Below the Minimum Preliminary Screening Level, 
Not Detected, or Not Analyzed (NA) 

Soil Sample Location with PCP Concentrations 
Above the Minimum Preliminary Screening Level 

PCP Minimum Preliminary Screening Level (0.03 mg/kg; 
EPA Region 9 PRG; EPA 2004) Contour 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 

2. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 
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Phase III study Area Boundary 

Soil Sample Location with Diesel-Range Petroleum 
Hydrocarbon Concentrations <1,000 mg/kg, Not Detected, 
or Not Analyzed (NA) 

Soil Sample Location with Diesel-Range Petroleum 
Hydrocarbon Concentrations between 1,000-10,000 mg/kg 

Soil Sample Location with Diesel-Range Petroleum 
Hydrocarbon Concentration >10,000 mg/kg 
(Maximum Concentration = 36,100 mg/kg at LW19S) 

Former Premier Edible Oils Property Samples Locations 

@ AGRA Phase II ESA Soil & GW Geoprobe-1996 

$ Bridgewater Group Geoprobe Soil Locations-19gB 
B-7 

URS Geoprobe Boring-2001 

Landau Associates Sample Location Identifier and Concentrationl 
Schnitzer Split Sample Location Identifier and Concentration 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 

2. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

3. * Indicates concentration is not representative of soil at that 
location based on results for the adjacent discrete soil 
sample. 

4. There are currently no published risk-based screening 
levels for assessment of diesel-range hydrocarbons in 

soil at depths greater than 3 ft. 

Diesel-Range Petroleum 
Hydrocarbon Concentrations in 
Soil Capillary Fringe and Below 
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Phase III study Area Boundary 

Soil Sample Location with Gasoline-Range 
Petroleum Hydrocarbon Concentrations Belaw 
the Preliminary Screening Level, Not Detected, 
or Not Analyzed (NA) 

Soil Sample Location with Gasoline-Range 
Petroleum Hydrocarbon Concentrations Above 
the Preliminary Screening Level 

Gasoline-Range Petroleum Hydrocarbon 
Preliminary Screening Level (110 mg/kg; DEQ RBC­
Leaching to Groundwater; DEQ 2003b) Contour 

Former Premier Edible Oils Property Samples Locations 

® AGRA Phase II ESA Soil & GW Geoprobe-1996 

.. Bridgewater Group Geoprobe Soil Locations-19gB 
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Landau Associates Sample Location Identifier and Concentrationl 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 

2. 

3. 

Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

* Indicates concentration is not representative of soil at that 
location based on results for the adjacent discrete soil 
sample. 

4. Data qualifier flags are shown in Appendix C Tables. 
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Phase III study Area Boundary 

Soil Sample Location with Benzo(a)pyrene 
Concentrations Belaw Minimum Preliminary 
Screening Level (8 mg/kg), Not Detected, 
or Not Analyzed (NA) 

SCH56/GP-56 Landau Associates Sample Location Identifier and Concentrationl 
Schnitzer Split Sample Location Identifier and Concentration 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 
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Phase III study Area Boundary 

Soil Sample Location with Benzene Concentrations 
Below the Minimum Preliminary Screening Level, Not Detected, 
or Not Analyzed (NA) 

Soil Sample Location with Benzene Concentrations 
Above the Minimum Preliminary Screening Level 

Benzene Minimum Preliminary Screening Level (0.03 mg/kg; 
EPA Region 9 PRG; EPA 2004) Contour 

Landau Associates Sample Location Identifier and Concentration! 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 

2. 

3. 

Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

* Indicates concentration is not representative of soil at that 
location based on results for the adjacent discrete soil 
sample. 

4. Data qualifier flags are shown in Appendix C Tables. 
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Phase III study Area Boundary 

Soil Sample Location with Ethlybenzene Concentrations 
Below the Minimum Preliminary Screening Level, Not Detected, 
or Not Analyzed (NA) 

Soil Sample Location with Ethylbenzene Concentrations 
Above the Minimum Preliminary Screening Level 

Ethylbenzene Minimum Preliminary Screening Level (13 mg/kg; 
EPA Region 9 PRG; EPA 2004) Contour 

Landau Associates Sample Location Identifier and Concentration! 
Schnitzer Split Sample Location Identifier and Concentration 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 

2. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

3. Data qualifier flags are shown in Appendix C Tables. 
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Phase III study Area Boundary 

Soil Sample Location with Lead Concentrations Below 
the Minimum Preliminary Screening Level, Not Detected, 
or Not Analyzed (NA) 

Soil Sample Location with Lead Concentrations 
Above the Minimum Preliminary Screening Level 

Lead Minimum Preliminary Screening Level (30 mg/kg; 
DEQ RBC; Leaching to Groundwater; DEQ 2003b) Contour 
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Notes 

1. 

2. 

3. 

For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 

Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

Data qualifier flags are shown in Appendix C Tables. 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 
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the Minimum Preliminary Screening Level, Not Detected, 
or Not Analyzed (NA) 

Soil Sample Location with PCP Concentrations 
Above the Minimum Preliminary Screening Level 

PCP Minimum Preliminary Screening Level (0.03 mg/kg; 
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Notes 

1. For composite samples collected during the Phase III RI 
Preliminary Evaluation (i.e., G-1 through G-27 and BA-1 
through BA-17), concentrations are shown at each 
composite sub-sample location. 

2. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

3. Data qualifier flags are shown in Appendix C Tables. 
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Phase III study Area Boundary 

o Geoprobe Groundwater and Soil 
Sample Location 

o Geoprobe Groundwater Sample Location 

No Sample Collected - Product Observea 
in Well at Time of Sample Collection 

Lower Zone Monitoring Well Beyond 
Confining Unit Boundary 

Upper Zone Monitoring Well 

Upper Zone Recovery Well 

ISCO Injection Well 

Horizontal Recovery Well 

Storm Drain 

Catch Basin 

Groundwater Sample Location Identifier and Detected 
Diesel-Range Petroleum Hydrocarbon 
Concentration (mg!L) 

Schnitzer Split Sample Location Identifier and Concentration! 
Landau Associates Sample Location Identifier and Concentration 

~ 
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\ 

NFI-02 
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1. 

2. 

3. 

4. 

5. 

6. 

EAST PROPERTY 

NA = Not Analyzed 
NO = Not Detected 
NS = Not Sampled 

Groundwater samples were collected in October 2003 
with the following exceptions: 
- BT-01 through BT-10 were collected in July 2002 
- GW2-1 through GW27-1 were collected in August and 

September 2001 
- SCH-56 through SCH-638 were collected in October 
2001 

Groundwater samples on the Former Premier Edible Oils 
Property were collected in 1996 (AGRA Phase II ESA, 
1996), and in 1998 (Bridgewater 1998) from direct-push 
boreholes. These data are the most recent groundwater 
data available for TPH constituents. 

Data collected from wells located on the western portion of 
the Main Terminal Tank Farm designated as lower zone 
wells and data collected from locations on Former Premier 
Edible Oils Property thought to be representative of lower 
zone groundwater have been included on this figure 
because of the interconnection between the upper zone 
and lower zone groundwater in these areas. 

Data qualifier flags are shown in Appendix D Tables 

Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect 
interpretation. 

7. There are currently no published risk-based values to use 
as preliminary screening levels for assessment of diesel­
range hydrocarbons in groundwater or surface water. 

Sample Collected from Direct-Push Borehole. Borehole Converted 

to Well and Product Observed Later in Well 150 300 Time Oil NW Terminal Diesel-Range Hydrocarbons i~ ~W, 
I A LANDAU . I Portland Oregon Upper Zone and Beyond Confmmg 
~ AsSOCIATIS Scale In Feet ' Unit Boundary _ October 2003 
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Phase III study Area Boundary 

No Sample Collected - Product Observed 
in Well at Time of Sample Collection 

Well Previously Contained Product 

Lower Zone Monitoring Well 
Beyond Confining Unit Boundary 

Upper Zone Monitoring Well 

Upper Zone Recovery Well 

IseQ Injection Well 

Horizontal Recovery Well 
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Groundwater Sample Location Identifier and 
Diesel-Range Petroleum Hydrocarbon 
Concentration (mg/L) 
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Notes 

1. 

2. 

3. 

4. 

5. 

NA = Not Analyzed 
NO = Not Detected 
NS = Not Sampled 

At locations where groundwater is collected 
semiannually, concentration contours were inferred 
from the previous quarterly event. 

Wells located in the western portion of the Main Terminal 
Tank Farm area designated as lower zone wells have been 
included on this figure because of the interconnection 
between the upper zone and lower zone groundwater in 
this portion of the terminal. 

Data qualifier flags are shown in Appendix D Tables. 

Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

6. There are currently no published risk-based values to 

use as preliminary screening levels for assessment of 
diesel-range hydrocarbons in groundwater or surface 
water. 

Diesel-Range Hydrocarbons in GW, I Figure 

Upper Zone and Beyond Confining 7 -28 
Unit Boundary - November 2004 
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o Geoprobe Groundwater and Soil 
Sample Location 

o Geoprobe Groundwater Sample 
Location 

No Sample Collected - Product 
Observed in Well at Time of 
Sample Collection 

Lower Zone Monitoring Well 
Beyond Confining Unit Boundary 
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IseQ Injection Well 

Horizontal Recovery Well 

Storm Drain 

Catch Basin 

Groundwater Sample Location Identifier and Detected 
Gasoline-Range Petroleum Hydrocarbon 
Concentration (mg/L) 

Minimum Preliminary Screening Level (12 mg/L; 
DEQ Risk-Based Concentrations, Groundwater, 
Construction and Excavation Worker; DEQ 2003b) 

Schnitzer Split Sample Location Identifier and Concentration! 
Landau Associates Sample Location Identifier and Concentration 
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3. 

4. 

5. 

NA = Not Analyzed 
ND = Not Detected 
NS = Not Sampled 

Groundwater samples were collected in October 2003 with 
the following exceptions: 
- BT-01 through BT-10 were collected in July 2002 
- GW2-1 through GW27-1 were collected in August and 

September 2001 
- SCH-56 through SCH-63B were collected in October 
2001 

Groundwater samples on the Former Premier Edible Oils 
Property were collected in 1996 (AGRA Phase II ESA, 
1996), and in 1998 (Bridgewater 1998) from direct-push 
boreholes. These data are the most recent groundwater 
data available for TPH constituents. 

Data collected from wells located on the western portion of 
the Main Terminal Tank Farm designated as lower zone 
wells and data collected from locations on Former Premier 
Edible Oils Property thought to be representative of lower 
zone groundwater have been included on this figure 
because of the interconnection between the upper zone 

and lower zone groundwater in these areas. 

Data qualifier flags are shown in Appendix D Tables. 

6. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

ine-Range Hydrocarbons in 
Upper Zone and Beyond Confining 

Unit Boundary - October 2003 

Figure 

7-29 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
1'0 
<D 
-->. 

01 

\ 
N 

/ 

\ 

\ 
Legend 
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1. NA = Not Analyzed 
NO = Not Detected 
NS = Not Sampled 

2. Wells located in the western portion of the Main Terminal 
Tank Farm area designated as lower zone wells have been 
included on this figure because of the interconnection 
between the upper zone and lower zone groundwater in 
this portion of the terminal. 

3. Data qualifier flags are shown in Appendix D Tables. 

4. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

5. No gasoline-range concentrations exceeded the minimum 
preliminary screening level (12 mg/L; DEQ Risk Based 
Concentrations, Groundwater, Construction and 
Excavation Worker; DEQ 2003b) 

IA 
LANDAU 31° Time Oil NWTerminal a:;;oline-Range Hydrocarbons in 
AsSOCIATES Scale in Feel Portland, Oregon Upp~r Zone and Beyond Confining 

Umt Boundary - November 2004 
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Phase III study Area Boundary 

o Geoprobe Groundwater and Soil 
Sample Location 

o Geoprobe Groundwater Sample 

No Sample Collected - Product Observed 
in Well at Time of Sample Collection 

Lower Zone Monitoring Well Beyond 
Confining Unit Boundary 

Upper Zone Monitoring Well 

Upper Zone Recovery Well 

IseQ Injection Well 

Monitoring Wells on Former Premier Edible Oils Property 

Horizontal Recovery Well 

Storm Drain 

Catch Basin 

Groundwater Sample Location Identifier and 
Benzene Concentration (J.1g/L) 

Minimum Preliminary Screening Level (51 ).1g/L; 
Oregon Ambient Water Quality Criteria, Fish 
Consumption Only; DEQ 2004b) 

Schnitzer Split Sample Location Identifier and Concentrationl 
Landau Associates Sample Location Identifier and Concentration 

Sample Collected from Direct-Push Borehole. Borehole Converted 
to Well and Product Observed Later in Well 
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Notes 

1. 

2. 

3. 

4. 

5. 

NA = Not Analyzed 

NO = Not Detected 
NS = Not Sampled 

Groundwater samples were collected in October 2003 with 
the following exceptions: 
- BT-01 through BT-10 were collected in July 2002 
- GW2-1 through GW27-1 were collected in August and 
September 2001 
- SCH-56 through SCH-638 were collected in October 
2001 

Former Premier Edible Oils Property wells sampled on 
January 29,2003 (Gradient 2003). 

Data collected from wells located on the western portion of 
the Main Terminal Tank Farm designated as lower zone 
wells and data collected from locations on Former Premier 
Edible Oils Property thought to be representative of lower 
zone groundwater have been included on this figure 
because of the interconnection between the upper zone 
and lower zone groundwater in these areas. 

Data qualifier flags are shown in Appendix D Tables. 

6. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

Benzene Concentrations in GW, 
Upper Zone and Beyond Confining 

Unit Boundary - October 2003 

Figure 
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Phase III study Area Boundary 

No Sample Collected - Product Observed 
in Well at Time of Sample Collection 

Well Previously Contained Product 

• Lower Zone Monitoring Well 
Beyond Confining Unit Boundary 
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Ib. ISeQ Injection Well 
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Groundwater Sample Location Identifier and 
Benzene Concentration (J..1Q/L) 
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Notes 

1. NA = Not Analyzed 
NO = Not Detected 
NS = Not Sampled 

2. Wells located in the western portion of the Main Terminal 
Tank Farm area designated as lower zone wells have been 
included on this figure because of the interconnection 
between the upper zone and lower zone groundwater in 
this portion of the terminal. 

3. Data qualifier flags are shown in Appendix D Tables. 

4. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

5. No Benzene concentrations exceeded the minimum 
preliminary screening level (51 f.1g/L; Oregon Ambient 
Water Quality Criteria, Fish Consumption Only; DEQ 2004) 

Benzene Concentrations in GW, 
Upper Zone and Beyond Confining 

Unit Boundary - November 2004 

Figure 
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in Well at Time of Sample Collection 

Lower Zone Monitoring Well Beyond 
Confining Unit Boundary 

Upper Zone Monitoring Well 
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Monitoring Wells on Former Premier Edible Oils Property 

Horizontal Recovery Well 

storm Drain 
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Groundwater Sample Location Identifier and 
Ethlybenzene Concentration (~g/L) 

Minimum Preliminary Screening Level (7.3 ~g/L; 
Oregon SLV-Suriace Water; DEQ 2001) 

Schnitzer Split Sample Location Identifier and Concentrationl 
Landau Associates Sample Location Identifier and Concentration 

Sample Collected from Direct-Push Borehole. Borehole Converted 
to Well and Product Observed Later in Well 
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NA = Not Analyzed 
NO = Not Detected 
NS = Not Sampled 

Groundwater samples were collected in October 2003 with 
the following exceptions: 
- BT-01 through BT-10 were collected in July 2002 
- GW2-1 through GW27-1 were collected in August and 

September 2001 
- SCH-56 through SCH-638 were collected in October 
2001 

Former Premier Edible Oils Property wells sampled on 
February 29,2003 (Gradient 2003). 

Data collected from wells located on the western portion of 
the Main Terminal Tank Farm designated as lower zone 
wells and data collected from locations on Former Premier 
Edible Oils Property thought to be representative of lower 
zone groundwater have been included on this figure 
because of the interconnection between the upper zone 
and lower zone groundwater in these areas. 

Data qualifier flags are shown in Appendix D Tables. 

6. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

Ethyl benzene Concentrations in GW, I Figure 

Upper Zone and Beyond Confining 7 -33 
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Phase III study Area Boundary 

No Sample Collected - Product Observed 
in Well at Time of Sample Collection 

Well Previously Contained Product 

• Lower Zone Monitoring Well 
Beyond Confining Unit Boundary 

() Upper Zone Monitoring Well 

Upper Zone Recovery Well 

Ih. ISeQ Injection Well 

Horizontal Recovery Well 

Storm Drain 
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Groundwater Sample Location Identifier and 
Ethlybenzene Concentration (f.1g/L) 

Minimum Preliminary Screening Level (7.3 f.1g/L; Oregon SLV-Suriace Water; DEQ 2001) 
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Notes 

1. NA = Not Analyzed 
NO = Not Detected 
NS = Not Sampled 

2. Wells located in the western portion of the Main Terminal 
Tank Farm area designated as lower zone wells have been 
included on this figure because of the interconnection 
between the upper zone and lower zone groundwater in 
this portion of the terminal. 

3. Data qualifier flags are shown in Appendix D Tables. 

4. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

Ethyl benzene Concentrations in GW, I Figure 

Upper Zone and Beyond Confining 7 -34 
Unit Boundary - November 2004 
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Phase III study Area Boundary 

PCP Concentration Contour (~g/L) 

Geoprobe Upper Zone Groundwater 
Sample Location 

Geoprobe Upper Zone Location 
(Groundwater Sample Only) 

No Sample Collected - Product Observed 
in Well at Time of Sample Collection 

Lower Zone Monitoring Well Beyond 
Confining Unit Boundary 

Upper Zone Monitoring Well 

Upper Zone Recovery Well 

IseQ Injection Well 

Horizontal Recovery Well 

storm Drain 

Catch Basin 

Groundwater Sample Location Identifier and 
PCP Concentration (f.1QIL) 

Minimum Preliminary Screening Level (3.0 ).lg/L; 
National Recommended Water Quality Criteria, 
Organism Only; EPA 2002) 
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Notes 

1. NA = Not Analyzed 
NO = Not Detected 
NS = Not Sampled 

2. Groundwater samples were collected in October 2003 with 
the following exceptions: 
- BT-01 through BT-10 were collected in July 2002 
- GW2-1 through GW27-1 were collected in August and 
September 2001 
- SCH-56 through SCH-63B were collected in October 
2001 

3. Wells located on the western portion of the Main Terminal 
Tank Farm designated as lower zone wells have been 
included on this figure because of the interconnection 
between the upper zone and lower zone groundwater on 
this portion of the terminal. 

4. Data qualifier flags are shown in Appendix D Tables. 

5. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

PCP Concentrations in GW, 
Upper Zone and Beyond Confining 

Unit Boundary - October 2003 

Figure 

7-35 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
1'0 
<D 
1'0 
-->. 

\ 
N 

/ 

\ 

Legend 

Phase III Study Area Boundary 

PCP Concentration Contour (~g/L) 

No Sample Collected - Product Observed 
in Well at Time of Sample Collection 

Well Previously Contained Product 

• Lower Zone Monitoring Well 
Beyond Confining Unit Boundary 

() Upper Zone Monitoring Well 

Upper Zone Recovery Well 
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PCP Concentration ().1g/L) 
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National Recommended Water Quality Criteria, 
Organism Only; EPA 2002) 
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Notes 

1. NA = Not Analyzed 
N D = Not Detected 
NS = Not Sampled 

2. Wells located on the western portion of the Main Terminal 
Tank Farm area designated as lower zone wells have been 
included on this figure because of the interconnection 
between the upper zone and lower zone groundwater on 
this portion of the terminal. 

3. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

PCP Concentrations in GW, 
Upper Zone and Beyond Confining 

Unit Boundary - November 2004 

Figure 
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There are currently no published risk-based values to 

use as preliminary screening levels for assessment of 
diesel-range hydrocarbons in groundwater or surface 
water. 

NA = Not Analyzed 
NO = Not Detected 
NS = Not Sampled 

3. Groundwater samples were collected in October 2003, 
except for: 
- GW2-1 through GW27-1 were collected in August and 

September 2001 
- SCH-56 through SCH-638 were collected in October 

2001 
- on the Former Premier Edible Oils Property, data was 
collected in 1996, 1998 and January 2003 

4. Data qualifier flags are shown in Appendix D Tables. 

5. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

6. Groundwater monitoring wells on the Former Premier 
Edible Oils Property are assumed to represent the lower 
zone, because of groundwater level data; stratigraphic 
information is not available for all wells in this area. 

I A LANDAU 150 310 Time Oil NW Terminal Diesel-Range Petroleum 
~ AsSOCIATES Scale in Feel Portland, Oregon Hydrocarbons in Groundwater, 

Figure 

7-37 Lower Zone, October 2003 
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Notes 

1. NA = Not Analyzed 
NO = Not Detected 
NS = Not Sampled 

2. Data qualifier flags are shown in Appendix D Tables. 

3. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

4. There are currently no published risk-based values to use 
as preliminary screening levels for assessment of diesel­
range hydrocarbons in groundwater or surface water. 

Diesel-Range Petroleum 
Hydrocarbons in Groundwater, 

Lower Zone, November 2004 

Figure 
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Phase III study Area Boundary 

o Geoprobe Groundwater and Soil 
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• Lower Zone Monitoring Well 
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Groundwater Sample Location Identifier and 
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Concentration (mg/L) 
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" " "-
" \ 

\ 
\ 

~1'f-<J1\ 
£r~~N~;~~Jl~~;~ 
4t . .fNo5 "'10 1315~""C~~ .. 

. 11,5 ~~~~---, 
{ 
\ 

\ 

Wells located on the western portion of the Main Terminal 
Tank Farm area designated as lower zone wells have been 
included on this figure because of the interconnection 
between the upper zone and lower zone groundwater on this 
portion of the terminal. 

NA = Not Analyzed 
NO = Not Detected 
NS = Not Sampled 

3. Groundwater samples were collected in October 2003, 
except for: 
- BT-01 through BT-10 were collected in July 2002 
- GW2-1 through GW27-1 were collected in August and 
September 2001 
- SCH-56 through SCH-63B were collected in October 2001 
- on the Former Premier Edible Oils Property data was 

collected in 1996, 1998, and January 2005 

4. Data qualifier flags are shown in Appendix D Tables. 

5. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

6. Groundwater monitoring wells on the Former Premier Edible 
Oils Property are assumed to represent the lower zone, 
because of ground water level data; stratigraphic information 
is not available for all wells in this area. 
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4. No gasoline-range hydrocarbon concentrations exceeded 
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Risk Based Concentrations, Groundwater Construction 
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- GW2-1 through GW27-1 were collected in August and 
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- SCH-56 through SCH-638 were collected in October 
2001 
- on the Former Premier Edible Oils Property, data was 
collected in January 2003 

Data qualifier flags are shown in Appendix D Tables. 
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reduce its effectiveness and lead to incorrect interpretation. 

Groundwater monitoring wells on the Former Premier 
Edible Oils Property are assumed to represent the lower 
zone, because of groundwater level data; stratigraphic 
information is not available for all wells in this area. 

No benzene concentrations exceeded the minimum 
preliminary screening level (51 ).1g/L; Oregon Ambient 
Water Quality Criteria, Fish Consumption Only; DEQ 2004). 
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3. Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 

4. No benzene concentrations exceeded the minimum 
preliminary screening level (51 ~g/L; Oregon Ambient 
Water Quality Criteria, Fish Consumption Only; DEQ 2004). 
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2001 
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5. Black and white reproduction of this color original may 
reduce its effictiveness and lead to incrrect interpretation. 
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2. Data qualifier flags are shown in Appendix D Tables. 

3. Black and white reproduction of this color original may 
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4. No ethlybenzene concentrations exceeded the minimum 
preliminary screening level (7.3 j..1g/L; Oregon SLV-Suriace 
Water; DEQ 2001). 
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Groundwater, Lower Zone 
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Groundwater samples were collected in October 2003. 

Data qualifier flags are shown in Appendix D Tables. 

Black and white reproduction of this color original may 
reduce its effectiveness and lead to incorrect interpretation. 
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3. No PCP concentrations exceed the mininum preliminary 
screening level (3.0 ).lg/L; National Recommended Water 
Quality Criteria, Organism Only) 
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Notes 

1. Result is the maximum 
concentration using EPA 
methods 8270 and 8040 or any 
duplicate sample results. 

2. See appendices for definition of 
data validation qualifiers and 
complete set of data. 

3. Monitoring well and CPT 
exploration results from May 
1999 and March 1999, 
respectively. Geoprobe result 
(GB-6) from January 1998. 
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Sampling SVOC SVOC 

Well Date 8270 SIM 

B1 April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 X 
August-98 X 

November -98 X 
February-99 X X 

May-99 X 
September-99 X 

December-99 (a,t X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 
August-03 X 
October-03 X 
February-04 X 
August-04 X 

B2 April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 X 
August-98 X 

November -98 X 
February-99 X 

May-99 X 
September-99 X 
December -99 X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 

PAH VOC 

(8270 SIM) 8260 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 

7/19/05 IIEdmdatalwprocl231100911321Phili RI 0719051Phlll RI Rpt_Tb 2-1 GWtracking table 

Page 1 of 21 

Selenium Major PCBs Dioxinl 

(6010) TDS Ions Chloride 8081 Furans Ethanol 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X X 
X X X X 
X X X 
X X X 
X X X 
X X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X 
X X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 

Landau Associates 
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Sampling SVOC SVOC 

Well Date 8270 SIM 

August-03 X 
October-03 X 
February-04 X 
August-04 X 

D April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 X 
August-98 X 

November -98 X 
February-99 X 

May-99 X 
September-99 X 

December-99 (b) X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 
August-03 X 
October-03 X 
February-04 X 
August-04 X 

J1 April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 X 
August-98 X 

November -98 X 
February-99 X 

May-99 X 
September-99 X 

December-99 (a,t X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

PAH VOC 

(8270 SIM) 8260 

X 
X 

X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X X 
X X 

X X 
X X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 
X X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X 
X X 
X X 
X X 

7/19/05 IIEdmdatalwprocl231100911321Phili RI 0719051Phlll RI Rpt_Tb 2-1 GWtracking table 

Page 2 of 21 

Selenium Major PCBs Dioxinl 

(6010) TDS Ions Chloride 8081 Furans Ethanol 

X X 
X X 

X X 
X X 

X X X 
X X 
X X X 
X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 

X X 
X X 

X X X 
X X X 
X X X 
X X 
X X X 
X X X 
X X X 
X X X 
X X X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 

Landau Associates 
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Sampling SVOC SVOC 

Well Date 8270 SIM 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 
August-03 X 
October-03 X 
February-04 X 
August-04 X 

J2 April-97 

July-97 X 
October-97 X 
January-98 X 

May-98 X 
August-98 X 

November -98 X 
February-99 X 

May-99 X 
September-99 X 
December -99 X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 
August-03 X 
October-03 X 
February-04 X 
August-04 X 

J3 April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 X 
August-98 X 

November -98 X 

PAH VOC 

(8270 SIM) 8260 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 
X X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

7/19/05 IIEdmdatalwprocl231100911321Phili RI 0719051Phlll RI Rpt_Tb 2-1 GWtracking table 

Page 3 of 21 

Selenium Major PCBs Dioxinl 

(6010) TDS Ions Chloride 8081 Furans Ethanol 

X X 
X X 
X X 
X X X 
X X 
X X 
X X 

X X 
X X 

X 
X X 
X X 
X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X 
X X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 

Landau Associates 
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Sampling SVOC SVOC 

Well Date 8270 SIM 

G1A April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 X 
August-98 X 

November -98 X 
February-99 X X 

May-99 X 
September-99 X 
December -99 X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 
August-03 X 
October-03 X 
February-04 X 

June-04 X 
August-04 X 

November -04 X 

H April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 
August-98 

November -98 
February-99 

May-99 

September-99 
December -99 

February-OO 
May-OO 

February-01 
February-02 

February-03 

K April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 
August-98 

PAH VOC 

(8270 SIM) 8260 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

X X X 
X X X 
X X X 
X X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X X 
X X X 
X X X 
X X X 

X 
X 

7/19/05 IIEdmdatalwprocl231100911321Phili RI 0719051Phlll RI Rpt_Tb 2-1 GWtracking table 

Page 4 of 21 

Selenium Major PCBs Dioxinl 

(6010) TDS Ions Chloride 8081 Furans Ethanol 

X X 
X X 
X X 
X X 
X X 
X X 
X x 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 
X X 
X X 
X X 

X 
X 
X 
X 

Landau Associates 
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Sampling SVOC SVOC PAH 

Well Date 8270 SIM (8270 SIM) 

November -98 
February-99 

May-99 
September-99 
December -99 

February-OO 
May-OO 

August-OO 
November -00 

February-01 
June-01 

August-01 
November -01 

February-02 
June-02 

August-02 
November -02 

February-03 
May-03 

August-03 
October-03 X 
February-04 

June-04 
August-04 

November -04 

L April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 X 
August-98 X 

November -98 X 
February-99 X 

May-99 X 
September-99 X 
December -99 X 
February-OO X 

May-OO X 
February-01 X 
February-02 X 

0 April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 X 
August-98 X 

November -98 X 
February-99 X 

May-99 X 
September-99 X 
December -99 X 
February-OO X 

May-OO X 

VOC 

8260 

X 

BTEX 
BTEX 
BTEX 

BTEX 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X X 

X 
X 
X 
X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

7/19/05 IIEdmdatalwprocl231100911321Phili RI 0719051Phlll RI Rpt_Tb 2-1 GWtracking table 
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Selenium Major PCBs Dioxinl 

(6010) TDS Ions Chloride 8081 Furans Ethanol 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X X 
X X X 

X 

Landau Associates 
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Sampling SVOC SVOC 

Well Date 8270 SIM 

August-OO X 
November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 
August-03 X 
October-03 X 

R April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 X 
August-98 X 

November -98 X 
February-99 X 

May-99 X 
September-99 X 
December -99 X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 
August-03 X 
October-03 X 

LW1D April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 X 
August-98 X 

November -98 X 
February-99 X 

May-99 X 
September-99 X 
December -99 X 
February-OO X 

PAH VOC 

(8270 SIM) 8260 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

7/19/05 IIEdmdatalwprocl231100911321Phili RI 0719051Phlll RI Rpt_Tb 2-1 GWtracking table 
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Selenium Major PCBs Dioxinl 

(6010) TDS Ions Chloride 8081 Furans Ethanol 

X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 

Landau Associates 



OJ 
N 
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(J) 

Sampling SVOC SVOC PAH 

Well Date 8270 SIM (8270 SIM) 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 
August-03 X 
October-03 X 

LW1S April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 X 
August-98 X 

November -98 X 
February-99 X 

May-99 X 
September-99 X 
December -99 X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 
August-03 X 
October-03 X X 
February-04 

June-04 

August-04 
November -04 

LW2S' April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 X 
August-98 X 

November -98 X 

VOC 

8260 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

BTEX 
BTEX 

BTEX 
X 

X 
X 
X 
X 
X 
X 
X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X X X 
X X X 
X X X 
X X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X X 

X 
X 
X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

7/19/05 IIEdmdatalwprocl231100911321Phili RI 0719051Phlll RI Rpt_Tb 2-1 GWtracking table 
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Selenium Major PCBs Dioxinl 

(6010) TDS Ions Chloride 8081 Furans Ethanol 

X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 

X X X 
X X 
X X X 
X X X 
X X X 
X X X 
X X X 

Landau Associates 



OJ 
N 
---I o 
---->. 

o 
-l:>. .---.. 
CD 
"-" 
o 
1'0 
1'0 
<D 
(J) 
-.,J 

Sampling SVOC SVOC 

Well Date 8270 SIM 

February-99 X X 
May-99 X 

September-99 X 
December-99 (a,t X 

February-OO X 
May-OO X 

August-OO X 
November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 

L\I\I3D April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 X 
November -98 X 
February-99 X 

May-99 X 
September-99 X 
December -99 X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 
August-03 X 
October-03 X 
February-04 X 
August-04 X 

PAH VOC 

(8270 SIM) 8260 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 
X X 
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Selenium Major PCBs Dioxinl 

(6010) TDS Ions Chloride 8081 Furans Ethanol 

X X X 
X X X X 
X X X 
X X X 
X X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 

X X 
X X 
X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 

X X 
X X 

Landau Associates 



OJ 
N 
---I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
1'0 
<D 
(J) 
ex> 

Sampling SVOC SVOC 

Well Date 8270 SIM 

LW4D April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 X 
August-98 X 

November -98 X 
February-99 X X 

May-99 X 
September-99 X 
December -99 X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 
August-03 X 
October-03 X 
February-04 X 

LW4DR November -04 X 

LW4S April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 X 
August-98 X 

November -98 X 
February-99 X 

May-99 X 
September-99 X 
December -99 X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 

PAH VOC 

(8270 SIM) 8260 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

X X X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
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Selenium Major PCBs Dioxinl 

(6010) TDS Ions Chloride 8081 Furans Ethanol 

X X 
X X 
X X 
X X X 
X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X 

X X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 

Landau Associates 



OJ 
N 
---I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
1'0 
<D 
(J) 
<D 

Sampling SVOC SVOC 

Well Date 8270 SIM 

August-03 X 
October-03 X 
February-04 X 
August-04 X 

November -04 X 

LVV5S April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 X 
August-98 X 

November -98 X 
February-99 X 

May-99 X 
September-99 X 
December -99 X 
February-OO X 

June-OO X 
February-01 X 
February-02 X 
February-03 X 

LVV6D April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 X 
August-98 X 

November -98 X 
February-99 X 

May-99 X 
September-99 X 
December -99 X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 
August-03 X 
October-03 X 
February-04 X 

June-04 X 
August-04 X 

November -04 X 

PAH VOC 

(8270 SIM) 8260 

X 
X 

X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X X X 
X X X 

X X X 
X X X 
X X X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

7/19/05 IIEdmdatalwprocl231100911321Phili RI 0719051Phlll RI Rpt_Tb 2-1 GWtracking table 

Page 10 of 21 

Selenium Major PCBs Dioxinl 

(6010) TDS Ions Chloride 8081 Furans Ethanol 

X X 
X X 

X X 
X X 
X X 

X X X 
X X X 
X X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 
X X X 
X X 
X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Landau Associates 



OJ 
N 
---I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
1'0 
<D 
-...J 
o 

Sampling SVOC SVOC 

Well Date 8270 SIM 

LW7S April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 X 
August-98 X 

November -98 X 
February-99 X X 

May-99 X 
September-99 X 
December -99 X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 
August-03 X 
October-03 X 
February-04 X 

June-04 X 
August-04 X 

November -04 X 

LVV8S May-99 X 
September-99 X 

December-99 (a,t X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 
August-03 X 
October-03 X 
February-04 X 

June-04 X 
August-04 X 

November -04 X 

PAH VOC 

(8270 SIM) 8260 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X X 
X X 
X X 
X X 
X X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X X 

X X X X X 
X X X X X 
X X X X X 
X X X X X 

X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
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Selenium Major PCBs Dioxinl 

(6010) TDS Ions Chloride 8081 Furans Ethanol 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X 

X X 
X X 

X X 
X X 
X X 
X X X 
X X X 
X X X 
X X X 
X X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X 

X X 
X X 

Landau Associates 



OJ 
N 
---I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
1'0 
<D 
-...J 
-->. 

Sampling SVOC SVOC 

Well Date 8270 SIM 

L\I\I9S May-99 X 

L\I\I9D May-99 X 
September-99 X 
December -99 X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 
August-03 X 
October-03 X 
February-04 X 

June-04 X 
August-04 X 

November -04 X 

LW10S May-99 X 
February-OO X 

May-OO X 
November -01 X 
February-02 X 

June-02 X 
February-03 X 

May-03 X 
October-03 X 
February-04 X 

June-04 

LW10D May-99 X 
September-99 X 
December -99 X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

PAH VOC 

(8270 SIM) 8260 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X X X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
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Selenium Major PCBs Dioxinl 

(6010) TDS Ions Chloride 8081 Furans Ethanol 

X X 

X X 
X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 
X X X 
X X 
X X 
X X X 
X X 
X X X 
X X 
X X 
X X 

X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 

Landau Associates 



OJ 
N 
---I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
1'0 
<D 
-...J 
1'0 

Sampling SVOC SVOC PAH 

Well Date 8270 SIM (8270 SIM) 

May-03 X 
August-03 X 
October-03 X 
February-04 X 

June-04 X 
August-04 X 

November -04 X 

LW11S May-99 X 
September-99 X 

December-99 (a,t X 
February-OO X 

May-OO X 
August-OO X 

February-01 X 
June-01 X 

February-02 X 
June-02 X 

August-02 X 
November -02 X 
February-03 X 

May-03 X 
August-03 X 
October-03 X 
February-04 X 

June-04 X 
August-04 X 

November -04 X 

LW11D May-99 X 
September-99 X 
December -99 X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 
August-03 X 
October-03 X 
February-04 X 
August-04 X 

November -04 X 

LW12D1' May-99 X 
September-99 X 
December -99 X 

VOC 

8260 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

X X X 
X X X 
X X X 
X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X 
X X X X 

X X 
X X 
X X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

X X 

X X X 
X X X 
X X X 
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Selenium Major PCBs Dioxinl 

(6010) TDS Ions Chloride 8081 Furans Ethanol 

X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 
X X X 
X X X 
X X X X X 
X X X 
X X X 
X X X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X 

X 
X X X 
X X X 

X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X 
X X 

X X X 

X X 
X X 
X X 

Landau Associates 



OJ 
N 
---I o 
---->. 

o 
-l:>. ...---.. 
CD 
"-" 
o 
1'0 
1'0 
<D 
-...J 
W 

Sampling SVOC SVOC PAH 

Well Date 8270 SIM (8270 SIM) 

February-OO X 
May-OO X 

August-OO X 
November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 

LW12D2' May-99 X 
September-99 X 
December -99 X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 

LW-13S February-04 
August-04 

November -04 X 

LW-14D February-04 
August-04 

LW-16D August-04 

LW-17D February-04 

August-04 
November -04 

LW-18D February-04 

August-04 
November -04 

VOC 

8260 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

X 
X 

X X X 

X 
X 

X 

X 
X 
X X X 

X 
X 
X X X 
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(6010) TDS Ions Chloride 8081 Furans Ethanol 

X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 

X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 

X X X 

Landau Associates 
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N 
---I o 
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o 
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o 
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1'0 
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.j::>.. 

Sampling SVOC SVOC 

Well Date 8270 SIM 

RW1 May-99 X 
September-99 X 
December -99 X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 
August-03 X 
October-03 X 
February-04 X 

June-04 X 
August-04 X 

November -04 X 

RW2 May-99 X 
September-99 X 
December -99 X 
February-OO X 

May-OO X 
August-OO X 

November -00 X 
February-01 X 

June-01 X 
August-01 X 

November -01 X 
February-02 X 

June-02 X 
August-02 X 

November -02 X 
February-03 X 

May-03 X 
August-03 X 
October-03 X 
February-04 X 

June-04 X 
August-04 X 

November -04 X 

RW3' December-99 (b) X 

LW101S' April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 

PAH VOC 

(8270 SIM) 8260 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X 
X X X X 

X X 
X X X X X 

X X 

X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 

X X X X X 

X X X 
X X X 
X X X 
X X X 
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Selenium Major PCBs Dioxinl 

(6010) TDS Ions Chloride 8081 Furans Ethanol 

X X X 
X X 
X X 
X X X X 
X X X 
X X X 
X X X 
X X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X 

X X 
X X X X 
X X X X 

X X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X X X 

X X X 
X X X 
X X X 
X X X 

Landau Associates 
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Sampling SVOC SVOC PAH 

Well Date 8270 SIM (8270 SIM) 

August-98 
November -98 

February-99 X 
May-99 X 

February-OO X 
February-01 X 
February-02 X 
February-03 X 

LW102S' April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 
August-98 

November -98 
February-99 

May-99 X 
February-OO X 
February-01 X 
February-02 X 
February-03 X 

LW103S' April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 

August-98 
November -98 

February-99 
May-99 X 

February-OO X 
February-01 X 
February-02 X 
February-03 X 

LW104S' April-97 X 
July-97 X 

October-97 X 
January-98 X 

May-98 
August-98 

November -98 
February-99 

May-99 X 
February-OO X 
February-01 X 
February-02 X 
February-03 X 

VOC 

8260 

X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X 
X X X 
X X X 
X X X 
X X X 
X X X 

X X X 
X X X 
X X X 
X X X 

X 

X 
X X X 
X X X 
X X X 
X X X 
X X X 

X X X 
X X X 
X X X 
X X X 

X 

X 
X X X 
X X X 
X X X 
X X X 
X X X 

X X X 
X X X 
X X X 
X X X 

X 

X 
X X X 
X X X 
X X X 
X X X 
X X X 
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X X 
X X X 
X X X 
X X X 
X X X 

X X X 
X X X 
X X X 
X X X 

X X 
X X X 
X X X 
X X X 
X X X 

X X 
X 

X X 
X X 

X X 
X X X 
X X X 
X X X 
X X X 

X X 
X 

X X 
X X 

X X 
X X X 
X X X 
X X X 
X X X 

Landau Associates 
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Sampling SVOC SVOC PAH 

Well Date 8270 SIM (8270 SIM) 

OX1S June-02 
February-03 

May-03 
August-03 
October-03 

February-04 
June-04 X 

August-04 X 

OX2S June-02 
February-03 

May-03 
August-03 

October-03 
February-04 

June-04 X 
August-04 X 

November -04 X 

OX3S June-02 
February-03 

May-03 
August-03 
October-03 

February-04 
June-04 X 

August-04 X 

OX4S June-02 
February-03 

May-03 
August-03 

October-03 
February-04 

June-04 X 
August-04 X 

OX5S October-03 

February-04 
June-04 X 

August-04 X 

November -04 X 

OX6S October-03 
February-04 

June-04 X 
August-04 X 

November -04 X 

OX7S October-03 
February-04 

June-04 X 
August-04 X 

November -04 X 

VOC 

8260 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 
X 

X 
X 

X 

X 
X 

X 

X 
X 

X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X 
X 

X 
X 
X 

X 
X X 

X X 

X 
X 

X 
X 

X 
X 

X 
X 

X X 

X 
X 

X 
X 
X 

X 
X X 

X X 

X 
X 

X 
X 

X 
X 

X X 
X X 

X 

X 
X X 
X 

X X 

X 
X 

X X 
X 

X X 

X 
X 

X X 
X X 

X X 
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X 

X 

X 

X 

X X 
X 

X X X X 

X 

X 

X 

X 

X 
X 

X 

X X X 

X X 
X 

X X X X 

X 
X 

X X X 

Landau Associates 



OJ 
N 
---I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
1'0 
<D 
-...J 
-...J 

Sampling SVOC SVOC PAH 

Well Date 8270 SIM (8270 SIM) 

OX8D October-03 

February-04 
August-04 X 

November -04 X 

OX8S October-03 

February-04 
June-04 X 

August-04 X 
November -04 X 

OX-9S August-04 X 

LW19S October-03 X X 

February-04 X X 
June-04 X X 

August-04 X X 
November -04 X X 

LW20D October-03 X X 

February-04 X X 
June-04 X X 

August-04 X X 

November -04 X X 

LW20S October-03 X X 
February-04 X X 

June-04 X X 
August-04 X X 

November -04 X X 

LW21S October-03 X X 
February-04 X X 

LW22D October-03 X X 

February-04 X X 
June-04 X X 

August-04 X X 
November -04 X X 

LW23D October-03 X X 
February-04 X X 

June-04 X X 
August-04 X X 

November -04 X X 

LW24D October-03 X X 
February-04 X X 

June-04 X X 
August-04 X X 

November -04 X X 

VOC 

8260 

X 
X 

X 

X 
X 

X 

X 

X 
X 

X 
X 

X 

X 
X 
X 

X 

X 
X 

X 
X 

X 

X 
X 

X 

X 
X 

X 
X 

X 
X 

X 
X 

X 

X 
X 

X 
X 

X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X 

X 
X X X 

X X 

X 

X 
X X 

X X 
X X 

X X 

X X X 

X X X X 
X X X 

X X X X 
X X X X 

X X X 

X X X X 
X X X X 
X X X X 

X X X X 

X X X 
X X X X 

X X X X 
X X X X 

X X X X 

X X X 
X X X X 

X X X 

X X X X 
X X X X 

X X X X 
X X X X 

X X X 
X X X X 

X X X X 
X X X X 

X X X X 

X X X 
X X X X 

X X X X 
X X X X 

X X X X 
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X 
X X X 

X 

X 
X X X 

X 

X X 

X X 
X X 

X X 

X X 
X X 
X X 

X X 

X X 
X X 

X X 

X X 

X X 
X X 

X X 

X X 
X X 

X X 
X X 

X X 
X X 

X X 
X X 

X X 

X X 
X X 

X X 
X X 

X X 

Landau Associates 
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Sampling SVOC SVOC PAH 

Well Date 8270 SIM (8270 SIM) 

LW25D October-03 X X 
February-04 X X 

June-04 X X 
August-04 X X 

November -04 X X 

LW26D October-03 X X 
February-04 X X 

June-04 X X 
August-04 X X 

November -04 X X 

LW27D October-03 X X 
February-04 X X 

June-04 X X 
August-04 X X 

November -04 X X 

LW27S October-03 X X 
February-04 X X 

June-04 X X 

LW28S (c) October-03 
February-04 X X 

June-04 X X 

LW29D October-03 X X 
February-04 X X 

June-04 X X 
August-04 X X 

November -04 X X 

LW29S October-03 X X 
February-04 X X 

June-04 X X 
August-04 X X 

November -04 X X 

L\I\I30D October-03 X X 
February-04 X X 

June-04 X X 
August-04 X X 

November -04 X X 

L\I\I30S October-03 X X 
February-04 X X 

June-04 X X 
August-04 X X 

November -04 X X 

L\I\I31S October-03 X X 
February-04 X X 

June-04 X X 
August-04 X X 

November -04 X X 

VOC 

8260 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 

X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X X X 
X X X X 
X X X X 
X X X X 
X X X X 

X X X 
X X X X 
X X X X 
X X X X 
X X X X 

X X X 
X X X X 
X X X X 
X X X X 
X X X X 

X X X 
X X X X 
X X X X 

X X X X 
X X X X 

X X X 
X X X X 
X X X X 
X X X X 
X X X X 

X X X 
X X X X 
X X X X 
X X X X 
X X X X 

X X X 
X X X X 
X X X X 
X X X X 
X X X X 

X X X 
X X X X 
X X X X 
X X X X 
X X X X 

X X X 
X X X X 
X X X X 
X X X X 
X X X X 
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X X 
X X 
X X 
X X 
X X 

X X 
X X 
X X 
X X 
X X 

X X 
X X 
X X 
X X 
X X 

X X 
X X 

X X 

X X 
X X 
X X 
X X 
X X 

X X 
X X 

X X 
X X 

X X 
X X 
X X 
X X 
X X 

X X 
X X 

X X 
X X 

X X 
X X 

X X 
X X 
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Sampling SVOC SVOC PAH 

Well Date 8270 SIM (8270 SIM) 

L\I\I32D October-03 X X 
February-04 X X 

June-04 X X 
August-04 X X 

November -04 X X 

L\I\I32S October-03 X X 
February-04 X X 

June-04 X X 
August-04 X X 

November -04 X X 

L\I\I33S (c) October-03 
February-04 X X 

June-04 X X 
August-04 X X 

November -04 

L\I\I34S October-03 X X 
February-04 X X 

June-04 X X 
August-04 X X 

November -04 X X 

L\I\I35D October-03 X X 
February-04 X X 

June-04 X X 
August-04 X X 

November -04 X X 

L\I\I36D November -04 X X 

L\I\I37D November -04 X X 

L\I\I38D November -04 X X 

L\I\I39D November -04 X X 

LW40S November -04 X X 

LW40D November -04 X X 

LW41S November -04 X X 

LW42S November -04 X X 

LW43S November -04 X X 

LW44S November -04 X X 

LW45D November -04 X X 

N August-04 X X 

VOC 

8260 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X X X 
X X X X 
X X X X 
X X X X 
X X X X 

X X X 
X X X 

X X X X 
X X X X 
X X X X 

X X X X 
X X X X 
X X X X 

X X X 
X X X X 
X X X X 
X X X X 
X X X X 

X X X 
X X X X 
X X X X 
X X X X 
X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 
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X X 
X X 
X X 
X X 
X X 

X X 
X X 

X X 
X X 

X X 

X X 

X X 
X X 

X X 
X X 

X X 
X X 
X X 
X X 
X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 
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Well 

Q 

HRW-1 

SDM-1 

River Outfall 

Sampling SVOC SVOC PAH VOC 

Date 8270 SIM (8270 SIM) 8260 

August-04 X X X 

February-04 

June-04 

August-04 

November -04 

August-04 

November -04 

August-04 

TABLE 2-1 

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES 

TIME OIL NORTHWEST TERMINAL 

MTBE PCP PP Metals Ferrous Iron 

8260 8040/8270 TPH-D TPH-Dx TPH-Gx 601017000 (MS3500) 

X X X X 

X 

X 

X 

X 

X 

X 

X 

Selenium 

(6010) 

(a) In addition to the quarterly groundwater sampling, additional groundwater samples were taken on 11/1/99 and analyzed for chlorinated phenols, BTEX, and ethanol. 

(b) In addition to the quarterly groundwater sampling, additional groundwater samples were taken on 12/8/99 and analyzed for ethanol. 

(c) Monitoring wells were dry and not sampled as part of the first Phase III RI sampling event 

(*) Monitoring well location abandoned 
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X X 

Landau Associates 



• Second Quarter 1998: 

TABLE 2-2 
SUMMARY OF MODIFICATIONS TO QUARTERLY 

GROUNDWATER ANALYSIS PROGRAM 
TIME OIL NORTHWEST TERMINAL 

Annual sampling of east property wells LW-1 01 S, LW-102S, LW-1 03S, and LW-104S 

Elimination of 2-chloroethylvinylether from the volatile analyte list 

Reduction of the suite of metals analyses to include only arsenic, chromium, copper, lead, nickel, and zinc 

Quarterly analysis of only metals in well K and only chlorinated phenols and metals in well H 

Elimination of polychlorinated biphenyls (PCB) analysis 

Annual analysis for major ions; quarterly analysis for chloride and dissolved oxygen. 

• First Quarter 1999: 

Page 1 of 1 

Analysis of polynuclear aromatic hydrocarbons (PAH) using analytical techniques that provide lower detection limits at 
upper zone wells LW-2S, LW-7S and LW-101S and at lower zone wells G1A, 0, and LW-4D for the first quarter 1999 
event only 

Elimination of sampling at well J3. 

• Second Quarter 2000: 

Elimination of dioxin/furan analyses. 

• Third Quarter 2000:: 

Reduction of sampling frequency of wells H, L, and LW-5S from quarterly to annually. 

• Second Quarter 2001 : 

Reduction of the list of chlorinated phenols being analyzed by U.S. Environmental Protection Agency (EPA) Method S040 
to pentachlorophenol (PCP) only using EPA Method S270 SIM 

Reduction of the frequency of total petroleum hydrocarbon (TPH) analysis from quarterly to annually at upper zone wells 
J1 and LW-1 S; lower zone wells B2, J2, LW-1D; and deep sand unit well LW-12D2. In addition, TPH analysis was 
eliminated for the following wells: upper zone wells 0, L, LW-5S, LW-1 01 S through -1 04S, and lower zone well LW-3D. 

• First Quarter 2004 (Landau Associates 2004; Roick 2004): 

Elimination of eight wells from the Phase II sampling program for future events. These wells included five upper zone 
wells (H, K, L, LW-1 S, and LW-5S), and three lower zone wells (0, R, LW-1 D). 

Reduction of the monitoring frequency for selected Phase II wells from quarterly to semiannually. These wells include: 
B1, B2, 0, J1, J2, LW-3D, LW-4S, LW-4D, LW-11 S, LW-11 0, LW-13S, LW-14D, LW-17D, LW-1SD, OX-1 S through OX­
SS, OX-SO, and RW-1. Semiannual sampling of these wells will be conducted in conjunction with the first and third 
quarter sampling of the Phase III wells. 
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CD 
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o 
1'0 
1'0 
<D 
ex> 
1'0 

Monitoring Period 

Fourth Quarter 2000 

QuarieriyTo/ais 

First Quarter 2001 
January 2001 
February 2001 

March 2001 

QuarieriyTo/ais 

Second Quarter 2001 

QuarieriyTo/ais 

Third Quarter 2001 
July 2001 

August2001 

QuarieriyTo/ais 

Fourth Quarter2001 

QuarieriyTo/ais 

First Quarter 2002 
January 2002 

February 2002 282,480 

280,814 

QuarieriyTo/ais 894,518 

Second Quarter 2002 
Apnl2002 

May2002 

QuarieriyTo/ais 

Third Quarter 2002 
July 2002 

August2002 

September 2002 

QuarieriyTo/ais 

Fourth Quarter 2002 

QuarieriyTo/ais 

292,099 

310,584 

270,746 

143,662 

687,179 

177,937 

871,816 

7/191D5 \\Edmdata'wproc\2311J091132IPhIIIRI071905IPhIIIRI Rpt_Tb2-3 

RW-2Dlscharge 

Sample Date 
(~g/L) 

30 

NO(b) 

NO(a) 

NO(e) 

(Ib) 

HRW-1 

Sample Date 
(~g/L) 

40,294 

TABLE 2-3 
GROUNDWATER INTERIM ACTION OPERATIONAL HISTORY 

UPPER AND LOWER WATER-BEARING ZONES 
TIME OIL NORTHWEST TERMINAL 

SDM-1 

Sample Date 
(Ib) (~g/L) (I b) 

110,000 

110,000 

220,051 

Treated 
(gal) 

559,015 
66,876 

625,891 

484,158 
118,786 
717,769 

188,300 

301,613 

369,469 

859,382 

112,129 

Treatment System Discharge 

Discharge PCP 
Sample Date Concentration 

(~g/L) 

ND(a) 
588 

ND(b) 

Mass removal calculated uSing November2000 PCP concentration 

Mass removal calculated uSing May2001 PCP concentration 

Mass removal calculated uSing August2001 PCP concentration 

Mass removal calculated uSing December 2001 PCP concentration 

Recovered groundwater from HRW-1 
groundwaterrecoveryfromHRW-1 

HRW-1 mass removal estimates for January and February are based on the Marchi 
12 sampling event 

RW-2 mass removal estimates for January and March are based on February 27 
sampling event 

RW-2 mass removal estimates for April and May are based on June 27 sampling 

HRW-1 shut down onJuly 24 due to dry pumping conditions and potential 
blofoullng of the well HRW-1 mass removal rate estimate based on June 2002 
data 

The storage tank gauge was moved to groundwater sump SDM-1 on November 1 

RW-2 mass removal rates based on November 13 sampling event 

Page 1 
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CD 
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o 
1'0 
1'0 
<D 
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Monitoring Period 
(go I) 

First Quarter 2003 
January 2003 417,646 

February 2003 398,299 

March 2003 458,160 

QuarieriyTo/ais 1,274,105 

Second Quarter 2003 
445,275 

QuarieriyTo/ais 1,286,927 

Third Quarter 2003 

July 2003 330,738 

August2003 366,307 

September 2003 262,403 

QuarieriyTo/ais 959,448 

Fourth Quarter 2003 

298,092 

216,630 

367,462 

QuarieriyTo/ais 882,184 

First Quarter 2004 
January 2004 348,926 

February 2004 267,665 

246,667 

QuarieriyTo/ais 863,258 

7/191D5 IIEdmdata'wproc\2311J091132IPhIIIRI071905IPhIIIRI Rpt_Tb2-3 

RW-2Dlscharge 

Sample Date Sample Date 
(~g/L) (Ib) (gol) (~g/L) 

Not Analyzed 
4,175 

4,175 

30,104 

7,388 

TABLE 2-3 
GROUNDWATER INTERIM ACll0N OPERATIONAL HISTORY 

UPPER AND LOWER WATER-BEARING ZONES 
TIME OIL NORTHWEST TERMINAL 

(Ib) 

V,I"me 'fWO'] 1 
(gal) Sample Date 

(~g/L) (I b) 

166,663 

192,395 

210,400 

569,458 

55,037 

89,243 

144,280 

128,562 

87,439 

74,025 

45,472 

95,504 

215,001 

141,282 

197,525 

17,825 

Treatment System Discharge 

Treated 
(gal) 

574,451 

483,579 

624,807 

481,816 

441,023 

397,748 

479,703 

350,921 

216,711 

488,055 

1,055,687 

367,831 

321,085 

197,621 

886,537 

Discharge PCP 
Sample Date Concentration 

(~g/L) 

SDM-1 mass removal rates based on February 13 sampling event 

RW-2 mass removal rates based on February 11 sampling event 

RW-2 mass removal rates based on April 8, 2003 sampling event 

Multiple treatment system discharge samples collected and analyzed due to upset 

<50 mass removal rates based on July 28 sampling event 
<476 

mass removal rates based on July 28 sampling event 

<516 IRW-2 mass removal rates based on August 27 sampling event 

238 

<492 

304 

Multiple treatment system discharge samples collected and analyzed due to upset 

SDM-1 mass removal rates based on October 20 sampling event 

RW-2 mass removal rates based on October 23 sampling event 

Multiple treatment system discharge samples collected dueto upset 

Page 
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1'0 
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Monitoring Period 

Second Quarter 2004 
Apnl2004 

May 2004 

QuarieriyTo/ais 

Third Quarter 2004 
July 2004 

August 2004 

September 2004 

QuarieriyTo/ais 

Fourth Quarter 2004 

101 
Ibl 
lei 
Idl 

QuarieriyTo/ais 

(gal) 

190,512 

87,481 

168,615 

446,608 

210,710 

299,000 

329,619 

290,700 

391,500 

909,175 

15,962,743 

7/191D5 \\Edmdata'wproc\2311J091132IPhIIIRI071905IPhIIIRI Rpt_Tb2-3 

RW-2Dlscharge HRW-1 

Sample Date Sample Date 
(~g/L) (Ib) (gal) 

3,624 

6,681 

10,305 

1,700 

1,200 

1,262 

272,842 

(~g/L) 

NO(d) 

TABLE 2-3 
GROUNDWATER INTERIM ACll0N OPERATIONAL HISTORY 

UPPER AND LOWER WATER-BEARING ZONES 
TIME OIL NORTHWEST TERMINAL 

SDM-1 

Sample Date 
(Ib) (gal) (~g/L) (I b) 

44,155 

58,561 

56,900 

36,500 

30,347 

42,400 

65,000 

137,747 

2,285,263 

Treatment System Discharge 

Treated 
(gal) 

315,554 

242,530 

263,730 

343,028 

667,180 

348,620 

137,056 

395,562 

470,334 

1,002,952 

18,250,498 

Discharge PCP 
Sample Date Concentration 

(~g/L) 

Page 

SDM-1 flow meter replaced May 28, 2004 
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Location 

SDM-1 

SDM-2 

RIVER OUTFALL 

Lab 10 

0109005-02 

0111183-02 

ED34K 

EG43A 

EN01A 

ES041 

FU31G 

FY64A 

0402113-12 

0405022-07 

0406059-04 

0408036-10 

0411066-13 

0109005-01 

0111183-01 

ED34L 

EN01B 

ES04J 

FY64B 

0210111-01 
0408057-01 

TABLE 2-4 
SUMMARY OF STORM DRAIN MANHOLE LOCATION ANALYTICAL RESULTS 

TIME OIL NORTHWEST TERMINAL 

TOTAL PETROLEUM HYDROCARBONS (a) 
Date Gasoline Mineral Spirits Kerosene Diesel Lube Oil 

Collected (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

9/4/2001 0.250 U 0.250 U 0.630 U 0.630 U 0.630 U 

11/30/2001 NA NA NA 0.250 U 0.500 U 

2/2812002 NA NA NA 0.3 0.50 U 

4/5/2002 NA NA NA NA NA 

6/27/2002 NA NA NA NA NA 

8/28/2002 NA NA NA NA NA 

8/27/2003 NA NA NA NA NA 

10/20/2003 NA NA NA NA NA 

2/23/2004 NA NA NA NA NA 

5/4/2004 NA NA NA NA NA 

6/9/2004 NA NA NA NA NA 

8/5/2004 NA NA NA NA NA 

11/11/2004 NA NA NA NA NA 

9/4/2001 0.250 U 0.250 U 0.630 U 0.630 U 0.630 U 

11/30/2001 NA NA NA 0.261 0.500 U 

2/2812002 NA NA NA 0.25 U 0.50 U 

6/27/2002 NA NA NA NA NA 

8/28/2002 NA NA NA NA NA 

10/20/2003 NA NA NA NA NA 

10/16/2002 NA NA NA NA NA 
8/9/2004 NA NA NA NA NA 

U = Indicates compound was analyzed for, but was not detected at the reported sample detection limit. 

NA = Not Analyzed 

PENTACHLOROPHENOL 
(1-I9IL) 

11.5 
0.700 

100 
82 

190 
25 

120 
43 

791 
1000 
595 
158 

1.61 

0.500 U 

0.500 U 

0.46 
0.25 U 

0.30 U 

0.79 

5 U 
0.507 U 

(a) Samples collected in September, 2001 were analyzed using total petroleum hydrocarbon (TPH) method, NWTPH-HCID. Samples collected 

in November 2001 were analyzed using NWTPH-Dx . 

Page 1 of 1 
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Potentially 
Impacted Area (a) 

B1 

B2 and B6 

B3 and B14 

B4 

B5 

B7 

B8 

B9 

B10 

B11 

B12 

B13 

B15 

B16 

B17 

TABLE 2-5 
SUMMARY OF POTENTIALLY IMPACTED AREAS 

PHASE III PRELIMINARY EVALUATION 
TIME OIL NORTHWEST TERMINAL 

Description 

Area identified by Time Oil personnel as the location of the cargo pump area that contained the pumps used to 
distribute product throughout the terminal. 

Historical aerial photographs dating back to the mid-1950s indicate that a building was formerly located in each 
of these areas. Operations within these buildings are not known. 

Locations of the former loading racks where petroleum products were transferred from the Main tank farm and 
Bell Terminal tank farm to trucks. 

Three underground storage tanks (USTs), which reportedly contained leaded and unleaded fuel, and the 
associated pump dispensers were formerly located in this area. The tanks were removed in April 1990 and soil 
along the excavation sidewalls was removed to about 6 to 8 It BGS. 

A 4,000-gallon heating oil tank was removed from this area in 1990. The heating tank was about 4 to 5 years 
old and no evidence of leaking was reported. Samples collected from the base of the excavation for field 
screening using a PID and sheen tests showed no evidence of contamination. 

An active railroad car loading rack was formerly located in this area. 

Location of two aboveground tanks formerly used for storage of aviation fuel. 

Long, thin, rectangular objects reported to be refining towers by Time Oil personnel were observed in this area 
in aerial photographs from 1966 and 1971. In addition, tanks were observed on their sides in this area in the 
1971 aerial photograph 

Area formerly used to store old tanks and refining towers. 

In a 1971 aerial photograph, dark staining was observed along the roadways in this area. Soil will be 
remediated in these areas as part of the east property remedial action (Landau Associates 2001 b). 

Approximate area potentially impacted by a diesel spill in 1979. The spill was due to a split in Tank 29508. 

Location of a former UST and pump dispenser. An earlier UST was replaced with a new fiberglass tank in 
about 1990. The fiberglass tank and pump dispenser were removed in 2001. 

Aerial photographs dating back to 1958 indicate that a loading rack was formerly located in this area. 

Location of a former ballast stockpile from road construction. 

Location of a former gasoline spill. 

Page 1 of 1 

(a) Potentially impacted areas are also referred to as Phase III preliminary evaluation biased sampling areas. 
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TABLE 5-1 
SUMMARY OF SPLIT SOIL SAMPLE ANALYTICAL RESULTS 

PHASE III REMEDIAL INVESTIGATION 
TIME OIL NORTHWEST TERMINAL 

Sample Identification: SCH56-9-10 
Laboratory Identification: 0110066-01 

Date Collected: 10/9/2001 

TOTAL PETROLEUM 
HYDROCARBONS (mg/kg) 
NWTPH-HCID 
Gasoline 
Diesel 

NWTPH-Dx 
Diesel 

NWTPH-G 
Gasoline 

PAHs (mg/kg) 
EPA Method SW8270 
2-M ethylnapthalene 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anth racene 
Benzo(a)pyrene 
Benzo (b )flu 0 ranth e ne 
Benzo(g, h, i)perylene 
Benzo (k)fl u ora nth en e 
Chrysene 
Dibenzofuran 
Dibenz(a, h )anth racene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

VOLATILES (mg/kg) 
EPA Method SW8260 
1,1,1,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
1,3-Dichloropropane 
4-1 sopropyltoluene 

Acetone 
Bromoform 
Dibromochloromethane 
Ethylbenzene 
Isopropyl benzene 
m,p-Xylene 
Methyl Iodide 
n-Butylbenzene 
n-Propylbenzene 
Naphthalene 
sec-Butyl benzene 
Styrene 
tert-Butylbenzene 
Toluene 

NA 
NA 

17,2 U 

2,87 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

SCH56-15-15,5 
0110065-3 
10/9/2001 

8750 J 
13200 J 

12700 J 

NA 

NA 
1.6 

0.511 
1.05 
0.02 

0,00667 U 
0,00667 U 
0,00667 U 
0,00667 U 

0.02 
NA 

0,00667 U 

0.196 
6.52 

0,00667 U 
16.6 
10.3 

0.465 

0.0245 J 
0.224 J 
0.133 J 

0,1 UJ 
0.0169 J 

0.24 J 
0.0351 J 

0.126 J 
0.0319 J 

0,01 UJ 

5.5 J 
0,02 UJ 

0,001 UJ 
7.56 J 
29.3 J 
21.8 J 
4.18 J 

0.0318 J 
0.329 J 

0,01 UJ 

GP-BLT-0-15-56 
K2107502-001 

10/9/2001 

NA 
NA 

18,000 

1,000 

31 
0.84 

0,0061 U 

0.29 
0.0078 
0,0061 U 
0,0061 U 
0,0061 U 
0,0061 U 

0.023 
0.470 

0,0061 U 

0.07 
2.9 

0,0061 U 
10 
6 

0.13 

0,61 U 
0,61 U 

2,5 U 
2,5 U 

0,61 U 
2,5 U 

25 U 
0,61 U 
0,61 U 
0,61 U 

7.1 
0,61 U 
0,61 U 

16 
34 
37 

6.3 
0,61 U 

2,5 U 
0,61 U 

7/19/05 IIEdmdatalwprocl231100911321Phili RI 0719051Phlll RI Rpt_ Tbs 5-1, 5-3 MGKG Tb 5-1 

GP-BL T-15-57 
K2107502-004 

10/9/2001 

NA 
NA 

15,000 

750 

78 
2.3 

0,0056 U 

0.460 
0.015 

0,0056 U 
0,0056 U 
0,0056 U 
0,0056 U 

0.062 
0.680 

0,0056 U 

0.120 
5.9 

0,0056 U 
11 
12 

0.260 

0,12 
0,12 

4.0 
0.46 
0,12 

1.4 
4,5 

0,12 
0,12 
0.38 

5 
0,12 
0,12 

9.4 
16 
30 

5.6 
0,12 

0.45 
0,12 

U 
U 

U 

U 
U 
U 

U 
U 

U 
U 
U 

SCH58-17-18 
0110066-02 
10/9/2001 

NA 
NA 

18,5 U 

309 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

TOTAL PETROLEUM 
HYDROCARBONS (mg/kg) 
NWTPH-HCID 
Gasoline 
Diesel 

NWTPH-Dx 
Diesel 

NWTPH-G 
Gasoline 

PAHs (mg/kg) 
EPA Method SW8270 
2-M ethylnapthalene 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anth racene 
Benzo(a)pyrene 
Benzo (b )flu 0 ranth e ne 
Benzo(g, h, i)perylene 
Benzo (k)fl u ora nth en e 
Chrysene 
Dibenzofuran 
Dibenz(a, h )anth racene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

VOLATILES (mg/kg) 
EPA Method SW8260 
1,1,1,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
1,3-Dichloropropane 
4-1 sopropyltoluene 

Acetone 
Bromoform 
Dibromochloromethane 
Ethylbenzene 
Isopropyl benzene 
m,p-Xylene 
Methyl Iodide 
n-Butylbenzene 
n-Propylbenzene 
Naphthalene 
sec-Butyl benzene 
Styrene 
tert-Butylbenzene 
Toluene 

TABLE 5-1 
SUMMARY OF SPLIT SOIL SAMPLE ANALYTICAL RESULTS 

PHASE III REMEDIAL INVESTIGATION 
TIME OIL NORTHWEST TERMINAL 

SCH59-14-18 
0110066-03 
10/9/2001 

NA 
NA 

10,200 

1,410 

NA 
1.3 

0.408 
0.594 

0.0122 
0,00667 U 
0,00667 U 
0,00667 U 
0,00667 U 

0.0166 

0,00667 U 

0.0898 
4.99 

0,00667 U 
0.462 

7.9 
0.298 

0,002 U 
0,002 U 

0.00618 J 
0,002 U 
0,002 U 
0,002 U 

21,2 U 
0,002 U 
0,002 U 

0.00538 J 
2.16 J 

0.0148 J 
0,001 U 

7.22 J 
7.5 J 

0.0568 J 
3.06 J 

0,002 U 

0.0211 J 
0.0116 J 

GP-BLT-0-15-59 
K2107502-009 

10/9/2001 

NA 
NA 

11,000 

630 

0,0055 U 

0.97 
0,0055 U 

0.28 
0.0097 
0,0055 U 
0,0055 U 
0,0055 U 
0,0055 U 

0.033 
0.64 

0,0055 U 

0.072 
3.50 

0,0055 U 
0.47 

6.9 
0.210 

0,11 U 
0,11 U 
0.44 U 
0,11 U 
0,11 U 
0.44 U 

4.4 U 
0,11 U 
0,11 U 
0,11 U 

1.8 
0,11 U 
0,11 U 

8.0 
7.1 

0.44 U 
3.4 

0,11 U 

0.44 U 
0,11 U 

SCH61-15,6-16.4 
0110065-1 
10/9/2001 

3230 J 
4270 J 

5650 J 

NA 

NA 
0.845 
0.209 
0.352 

0.0365 
0.0244 
0.0228 
0.0119 

0.00692 
0.0261 

0,00667 U 

0.0861 
2.69 

0.00808 
2.49 
3.77 

0.153 

0,002 U 
0,002 U 

5.94 J 
3.83 J 

0,002 U 
0.552 J 
0,005 U 
0,002 U 
0,002 U 

0.0388 J 
0.866 J 

0.0503 J 
0.00886 J 

2.94 J 
3.54 J 
3.57 J 
1.09 J 

0,002 U 
0,001 U 

0.0172 J 

GP-BL T-16-61 
K2107549-002 

10/9/2001 

NA 
NA 

1,500 

130 

26 
0.47 

0,0066 U 

0.19 
0.069 
0.059 
0.052 
0.029 
0.022 
0.073 
0.350 

0,0066 U 

0.14 
1.1 

0.028 
1.40 
3.40 
0.2 

0,065 U 
0,065 U 

4.5 
3.7 

0,065 U 
0.65 

2,6 U 
0,065 U 
0,065 U 
0,065 U 

0.44 
0,065 U 
0,065 U 

5.3 
2.4 
2.0 
1.1 

0,065 U 
0,26 U 

0,065 U 

7/19/05 IIEdmdatalwprocl231100911321Phili RI 0719051Phlll RI Rpt_ Tbs 5-1, 5-3 MGKG Tb 5-1 

SCH63-15,7-16,O 
0110065-2 
10/9/2001 

Page 2 of 3 

4620 J 
6120 J 

9,070 J 

NA 

NA 
0.474 
0.146 
0.367 

0.0266 
0.011 

0.0113 
0.00869 
0,00667 U 

0.0194 

0,00667 U 

0.0885 
1.89 

0,00667 U 
0.16 
4.11 

0.169 

0,002 U 
0,002 U 

0.0104 
0.00682 

0,002 U 
0,001 U 

0.0974 
0,002 U 
0,002 U 

0.00916 
0.231 

0.0282 
0,001 U 
5.44 
4.74 

0.0263 
2.12 

0,002 U 

0.0108 
0.00974 
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TABLE 5-1 
SUMMARY OF SPLIT SOIL SAMPLE ANALYTICAL RESULTS 

PHASE III REMEDIAL INVESTIGATION 

Sample Identification: 
Laboratory Identification: 

Date Collected: 

TOTAL PETROLEUM 
HYDROCARBONS (mg/kg) 
NWTPH-HCID 
Gasoline 
Diesel 

NWTPH-Dx 
Diesel 

NWTPH-G 
Gasoline 

PAHs (mg/kg) 
EPA Method SW8270 
2-M ethylnapthalene 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anth racene 
Benzo(a)pyrene 
Benzo (b )flu 0 ranth e ne 
Benzo(g, h, i)perylene 
Benzo (k)fl u ora nth en e 
Chrysene 
Dibenzofuran 
Dibenz(a, h )anth racene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

VOLATILES (mg/kg) 
EPA Method SW8260 
1,1,1,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
1,3-Dichloropropane 
4-1 sopropyltoluene 

Acetone 
Bromoform 
Dibromochloromethane 
Ethylbenzene 
Isopropyl benzene 
m,p-Xylene 
Methyl Iodide 
n-Butylbenzene 
n-Propylbenzene 
Naphthalene 
sec-Butyl benzene 
Styrene 
tert-Butylbenzene 
Toluene 

TIME OIL NORTHWEST TERMINAL 

GP-BLT-0-15-63 
K2107549-005 

10/9/2001 

NA 
NA 

12,000 

790 

4.80 
0.870 
0.055 U 
0.330 
0.055 U 
0.055 U 
0.055 U 
0.055 U 
0.055 U 
0.055 U 

1.30 
0.055 U 
0.680 
2.70 

0.055 U 
0.39 
5.70 

0.170 

0.11 U 
0.11 U 
0.44 U 
0.44 U 
0.11 U 
0.44 U 

4.4 U 
0.11 U 
0.11 U 
0.11 U 

1.2 
0.11 U 
0.11 U 

10 
6.9 

0.44 U 
3.2 

0.11 U 
0.44 U 
0.11 U 

Bold indicates value is a detected constituent 
NA = Not analyzed. 
U = I ndicates compound was analyzed for, but was not detected at the reported detection limit 
J = Data validation flag indicating the analyte was positively identified; 
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the associated numerical value is the approximateconcentration of the analyte in the sample. 
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Sample Laboratory 
Identification Duplicate 10 Identification 

BA1 (0-05) 0108172-32 

BA1 (1-15) 0108172-33 

BA1 (14-15) 0108172-35 

BA2 (1-15) 0108172-29 

BA2 (14-15) 0108172-31 

BA3 (1-15) 0108182-01 

BA3 (14-16) 0108182-03 

BA4(1-1.5) 0108182-04 

BA4 (13-14) 0108182-06 

BA5 (1-15) 0108182-08 

BA5 (14-15) 0108182-07 

BA6 (1-15) 0108182-10 

BA6 (105-115) 0108182-12 

BA7 (0-05) 0108196-20 

BA7 (1-15) 0108196-21 

BA7 (105-115) 0108196-23 

BA8 (0-0.5) 108196-16 

BA8 (0-05) BA19 (0-05) 0108196-15 

BA8 (1-15) 108196-17 

BA8 (9-13) 108196-19 

BA9 (0-05) 0108182-23 

BA9 (1-15) 0108182-24 

BA9 (135-145) 0108182-26 

BA10 (0-05) 0108196-12 

BA10 (1-15) 0108196-13 

BA10 (5.5-7.5) 0108196-14 

BA11 (0-05) 0108196-08 

BA11 (1-15) 0108196-09 

BA11 (5-55) 0108196-10 

BA11 (65-11) 0108196-11 

BA11 (65-11) BA20 (CF) 0108196-07 

BA12 (0-05) 0108151-05 

BA12 (1-15) 0108151-06 

BA12 (11-13) 0108151-08 

BA14(1-15) 0108208-14 

(fJ 
w 
---' 
f= « 
---' a 
> 
~ 

Date Collected w 
(fJ 

8/22/2001 X 

8/22/2001 X 

8/22/2001 X 

8/22/2001 X 

8/22/2001 X 

8/23/2001 X 

8/23/2001 X 

8/23/2001 X 

8/23/2001 X 

8/23/2001 X 

8/23/2001 X 

8/23/2001 X 

8/23/2001 X 

8/27/2001 X 

8/27/2001 X 

8/27/2001 X 

8/27/2001 X 

8/27/2001 X 

8/27/2001 X 

8/27/2001 X 

8/23/2001 X 

8/23/2001 X 

8/23/2001 X 

8/27/2001 X 

8/27/2001 X 

8/27/2001 X 

8/27/2001 X 

8/27/2001 X 

8/27/2001 X 

8/27/2001 X 

8/27/2001 X 

8/20/2001 X 

8/20/2001 X 

8/20/2001 X 

8/28/2001 X 

TABLE 5-2 
SOIL SAMPLE SUMMARY 

PHASE III REMEDIAL INVESTIGATION 
TIME OIL NORTHWEST TERMINAL 

D-
O 
D-
::J a z 
w 
I (fJ 
D- w a ---' 
Ct: f= ---' 

(/) a « w 
I ---' ---' 0 (fJ 

« I a 0 w ---' 
D- O > I [] 0 

X X 

X X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X X 

X X X 

X X 

X X 

X X X 

X X 

X X 

X X X 

X X 

X X 

X X 

X X X 

X 

X X 

X X 

X X X 

X X X 

X X X 

X X 
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Sample Laboratory 
Identification Duplicate 10 Identification 

BA14 (14-15) 0108208-16 

BA15 (1-15) 0108172-22 

BA15 (1-15) 0108172-22 

BA15 (1-15) BA18 (1-15) 0108172-19 

BA15 (17-18) 0108172-24 

BA16 (0-05) 0108172-25 

BA16 (1-15) 0108172-26 

BA16 (16-17) 0108172-28 

BA17 (0-05) 0108182-19 

BA17 (1-15) 0108182-20 

BA17 (12-13) 0108182-22 

BT-01 (0-05) 0207040-01 

BT-01 (1-2) 0207040-02 

BT-01 (5-6) 0207040-03 

BT-01 (9-10) 0207040-04 

BT-01 (135-145) 0207040-05 

BT-02 (0-0.5) 0207040-08 

BT-02 (1-2) 0207040-09 

BT-02 (5-6) 0207040-010 

BT-02 (9-10) 0207040-11 

BT-02 (14-15) 0207040-012 

BT-03 (0-05) 0207040-13 

BT-03 (0-05) BT-11 (0-0 5) 0207040-06 

BT-03 (1-2) 0207040-14 

BT-03 (1-2) BT-11(1-2) 0207040-07 

BT-03 (5-6) 0207040-15 

BT-03 (9-10) 0207040-16 

BT-04 (0-05) 0207059-18 

BT-04 (1-2) 0207059-19 

BT-04 (5-6) 0207059-20 

BT-04 (9-10) 0207059-21 

BT-04 (125-135) 0207059-22 

BT -05 (0-0 5) 0207040-17 

BT-05 (1-2) 0207040-18 

BT-05 (5-6) 0207040-19 

(fJ 
w 
---' 
f= « 
---' a 
> 
~ 

Date Collected w 
(fJ 

8/28/2001 X 

8/22/2001 X 

8/22/2001 X 

8/22/2001 X 

8/22/2001 X 

8/22/2001 X 

8/22/2001 X 

8/22/2001 X 

8/23/2001 X 

8/23/2001 X 

8/23/2001 X 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 X 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 X 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/9/2002 X 

7/9/2002 

7/9/2002 

7/9/2002 X 

7/9/2002 

7/8/2002 

7/8/2002 

7/8/2002 

TABLE 5-2 
SOIL SAMPLE SUMMARY 

PHASE III REMEDIAL INVESTIGATION 
TIME OIL NORTHWEST TERMINAL 
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w 
I (fJ 
D- w a ---' 
Ct: f= ---' 

(/) a « w 
I ---' ---' 0 (fJ 

« I a 0 w ---' 
D- O > I [] 0 

X X 

X X 

X X 
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X X 

X X X 
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X X X 

X X X 

X X X 

X 
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X 

X 

X 

X 

X 
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Sample Laboratory 
Identification Duplicate 10 Identification 

BT-05 (9-10) 0207040-20 

BT-05 (14-15) 0207040-21 

BT-06 (0-05) 0207059-13 

BT-06 (0-05) BT-13 (0-05) 0207059-11 

BT-06 (1-2) 0207059-14 

BT-06 (1-2) BT-13 (1-2) 0207059-12 

BT-06 (5-6) 0207059-15 

BT-06 (9-10) 0207059-16 

BT-06 (14-15) 0207059-17 

BT-07 (0-05) 0207040-22 

BT-07 (0-05) BT-12 (0-05) 0207040-33 

BT-07 (1-2) 0207040-23 

BT-07 (1-2) BT-12 (1-2) 0207040-34 

BT-07 (5-6) 0207040-24 

BT-07 (9-10) 0207040-25 

BT-07 (125-135) 0207040-26 

BT-08 (0-0.5) 0207040-27 

BT-08 (1-2) 0207040-28 

BT-08 (5-6) 0207040-29 

BT-08 (9-10) 0207040-30 

BT-08 (135-145) 0207040-31 

BT-09 (0-05) 0207059-06 

BT-09 (1-2) 0207059-07 

BT-09 (5-6) 0207059-08 

BT-09 (9-10) 0207059-09 

BT-09 (13.5-14.5) 0207059-10 

BT-10 (0-05) 0207059-01 

BT-10 (1-2) 0207059-02 

BT-10 (5-6) 0207059-03 

BT-10 (9-10) 0207059-04 

BT-10 (135-145) 0207059-05 

EP-VS015-001 (0-05) 0208160-19 

EP-VS015-002 (0-05) 0208160-20 

EP-VSR-001 (0-0.5) 0208160-223 

G1 (1-15) I 0108189-01 

(fJ 
w 
---' 
f= « 
---' a 
> 
~ 

Date Collected w 
(fJ 

7/8/2002 

7/8/2002 X 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 X 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 X 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 X 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

8/29/2002 

8/29/2002 

8/29/2002 

8/24/2001 X 

TABLE 5-2 
SOIL SAMPLE SUMMARY 

PHASE III REMEDIAL INVESTIGATION 
TIME OIL NORTHWEST TERMINAL 

D-
O 
D-
::J a z 
w 
I (fJ 
D- w a ---' 
Ct: f= ---' 

(/) a « w 
I ---' ---' 0 (fJ 

« I a 0 w ---' 
D- O > I [] 0 

X 

X X 
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X X X 
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Sample Laboratory 
Identification Duplicate 10 Identification 

G1 (10-13) 0108189-03 

G2 (0-05) 0108151-01 

G2 (1-15) 0108151-02 

G2 (15-21) 0108151-04 

G2-4 (185-195) 0207087-02 

G3 (0-05) 0108151-09 

G3 (1-15) 0108151-10 

G3 (11-15) 0108151-12 

G4 (1-15) 0108182-13 

G4 (125-14) 0108182-15 

G4 (125-14) G29 (CF) 0108182-16 

G5 (1-15) 0108189-04 

G5 (105-13) 0108189-06 

G6 (0-05) 0108189-12 

G6 (1-15) 0108189-13 

G6 (85-115) 0108189-15 

G7 (0-0.5) 0108196-01 

G7 (1-15) 0108196-02 

G7 (65-75) 0108196-03 

G07-3 (0-05) 0309196-18 

G07-4 (0-05) 0309196-21 

G07-5 (005) 0309196-24 

G8 (0-05) 0108151-13 

G8 (1-15) 0108151-14 

G8 (14-24) 0108151-17 

G9 (0-0.5) 0108189-08 

G9 (1-15) 0108189-09 

G9 (1-15) G30 (1-15) 0108189-07 

G9 (13-15) 0108189-11 

G10 (0-05) 0108189-17 

G10 (1-15) 0108189-18 

G10 (105-12) 0108189-20 

G1 0-4 (0-05) 0309196-27 

G10-4 (1-1.5) 0309196-28 

G10-5 (0-05) 0309196-44 

(fJ 
w 
---' 
f= « 
---' a 
> 
~ 

Date Collected w 
(fJ 

8/24/2001 X 

8/20/2001 X 

8/20/2001 X 

8/20/2001 X 

7/11/2002 

8/20/2001 X 

8/20/2001 X 

8/20/2001 X 

8/23/2001 X 

8/23/2001 X 

8/23/2001 X 

8/24/2001 X 

8/24/2001 X 

8/24/2001 X 

8/24/2001 X 

8/24/2001 X 

8/27/2001 X 

8/27/2001 X 

8/27/2001 X 

9/29/2003 

9/29/2003 

9/29/2003 

8/20/2001 X 

8/20/2001 X 

8/20/2001 X 

8/24/2001 X 

8/24/2001 X 

8/24/2001 X 

8/24/2001 X 

8/24/2001 X 

8/24/2001 X 

8/24/2001 X 

9/29/2003 

9/29/2003 

9/29/2003 

TABLE 5-2 
SOIL SAMPLE SUMMARY 

PHASE III REMEDIAL INVESTIGATION 
TIME OIL NORTHWEST TERMINAL 

D-
O 
D-
::J a z 
w 
I (fJ 
D- w a ---' 
Ct: f= ---' 

(/) a « w 
I ---' ---' 0 (fJ 

« I a 0 w ---' 
D- O > I [] 0 

X X X 

X X X 

X X X 

X X X 

X 

X X X 

X X X 

X X X 

X X 

X X X 

X X X 

X X 
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X X 

X X 
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X X X 
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X X 
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X 

X 

X X X 

X X X 

X X X 
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X X 

X X 
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X 

X 

X 
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Sample Laboratory 
Identification Duplicate 10 Identification Date Collected 

G10-5 (1-15) 0309196-45 9/29/2003 

G11 (0-05) 0108196-04 8/27/2001 

G11 (1-15) 0108196-05 8/27/2001 

G11 (55-65) 0108196-06 8/27/2001 

G11-3 (0-05) 0309196-29 9/29/2003 

G11-3 (1-15) 0309196-31 9/29/2003 

G12 (0-05) 0108151-18 8/20/2001 

G12 (1-1.5) 0108151-19 8/20/2001 

G12 (13-20) 0108151-21 8/20/2001 

G12-3 (175-185) 0207087-04 7/11/2002 

G13 (0-05) 0108172-01 8/21/2001 

G13 (1-15) 0108172-02 8/21/2001 

G13 (14-17) 0108172-04 8/21/2001 

G13-4 (145-155) 0207087-05 7/11/2002 

G14 (0-05) 0108172-05 8/21/2001 

G14(1-15) 0108172-06 8/21/2001 

G14 (13-15) 0108172-08 8/21/2001 

G15 (0-05) 0108172-44 8/22/2001 

G15 (0-05) G31 (0-05) 0108172-40 8/22/2001 

G15 (1-15) 0108172-45 8/22/2001 

G15 (8-13) 0108172-47 8/22/2001 

G15-4 (0-05) 0309196-38 9/29/2003 

G15-5 (0-05) 0309196-10 9/29/2003 

G15-6 (0-05) 0309196-35 9/29/2003 

G16 (0-05) 0108172-09 8/21/2001 

G16 (1-1.5) 0108172-10 8/21/2001 

G16 (5-55) 0108172-11 8/21/2001 

G16 (15-18) 0108172-12 8/21/2001 

G16-GRAB 0108172-13 8/21/2001 

G17 (0-05) 0108172-15 8/21/2001 

G17 (1-15) 0108172-16 8/21/2001 

G17 (13-15) 0108172-18 8/21/2001 

G17-4 (0-05) 0309196-07 9/29/2003 

G17-5 (0-0.5) 0309196-01 9/29/2003 

G17-6 (0-05) 0309196-04 9/29/2003 

(fJ 
w 
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Sample Laboratory 
Identification Duplicate 10 Identification Date Collected 

G18 (0-05) 0108172-36 8/22/2001 

G18 (1-15) 0108172-37 8/22/2001 

G18 (12-15) 0108172-39 8/22/2001 

G19 (0-05) 0108172-48 8/22/2001 

G19 (1-15) 0108172-49 8/22/2001 

G19 (9-11) 0108172-51 8/22/2001 

G19-3 (0-05) 0309196-13 9/29/2003 

G19-4 (0-0.5) 0309196-32 9/29/2003 

G19-5 (0-05) 0309196-41 9/29/2003 

G20 (0-05) 0108208-02 8/28/2001 

G20 (1-15) 0108208-03 8/28/2001 

G20 (105-145) 0108208-05 8/28/2001 

G20 (105-145) G28 (CF) 0108208-01 8/28/2001 

G21 (0-05) 0108208-18 8/28/2001 

G21 (1-15) 0108208-19 8/28/2001 

G21 (14-175) 0108208-21 8/28/2001 

G21-3(13-14) 0207087-01 7/11/2002 

G22 (0-05) 0108215-05 8/29/2001 

G22 (1-15) 0108215-06 8/29/2001 

G22 (125-155) 0108215-08 8/29/2001 

G23 (0-05) 0108215-01 8/29/2001 

G23 (1-15) 0108215-02 8/29/2001 

G23 (9-14) 0108215-04 8/29/2001 

G24 (0-05) 0108208-06 8/28/2001 

G24 (1-15) 0108208-07 8/28/2001 

G24 (9-15) 0108208-09 8/28/2001 

G25 (0-05) 0108215-09 8/29/2001 

G25 (1-15) 0108215-10 8/29/2001 

G25 (14-17) 0108215-12 8/29/2001 

G2-5 (16-17) 0207087-03 7/11/2002 

G26 (0-05) 0108215-13 8/29/2001 

G26 (1-15) 0108215-14 8/29/2001 

G26 (14-15) 0108215-16 8/29/2001 

G27 (0-0.5) 0108208-10 8/28/2001 

G27 (1-15) 0108208-11 8/28/2001 
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X 

X 

X 

X 

X 
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X 
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X 
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X 
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X X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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X 
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Sample Laboratory 
Identification Duplicate 10 Identification 

G27 (13-15) 0108208-13 

G27-4 (0-05) 0309196-16 

G27-5 (0-05) 0309196-17 

HB01 (1-15) 0310117-02 

HB01 (5-6) 0310117-03 

HB01 (10-11) 0310117-04 

HB01 (14-15) 0310117-05 

HB02 (1-1.5) 0310117-07 

HB02 (5-6) 0310117-08 

HB02 (10-11) 0310117-09 

HB02 (13-14) 0310117-10 

HB03 (1-15) 0310117-21 

HB03 (5-6) 0310117-22 

HB03 (10-11) 0310117-23 

HB04 (1-15) 0310117-16 

HB04 (5-6) 0310117-17 

HB04 (10-11) 0310117-18 

HB04 (12-13) 0310117-19 

HB05 (1-15) 0310117-12 

HB05 (5-6) 0310117-13 

HB05 (10-11) 0310117-14 

LB1(11-125) 0650P 
LB1(155-165) 06500 

LB2(12-135) 0650S 
LB2(185-195) 0650T 

LB3(12-13.5) 0650V 

LB3(17-18) 0650X 
LB4(12-135) 0650AS 

LB4(17-18) 0650AT 
LB6(12-135) 0650AE 

LB6(17-18) 0650AF 
LB7(12-135) 0650AW 

LB7(17-18) 0650AX 

LB8(3.5-5.0) 0650AH 

LB8(5-62) 0650AI 

(fJ 
w 
---' 
f= « 
---' a 
> 
~ 

Date Collected w 
(fJ 

8/28/2001 X 

9/29/2003 

9/29/2003 

10/15/2003 

10/15/2003 

10/15/2003 

10/15/2003 

10/15/2003 

10/15/2003 

10/15/2003 

10/15/2003 

10/15/2003 

10/15/2003 

10/15/2003 

10/15/2003 

10/15/2003 

10/15/2003 

10/15/2003 

10/15/2003 

10/15/2003 

10/15/2003 

10/23/96 

10/23/96 

10/23/96 

10/23/96 

10/23/96 X 

10/23/96 

10/25/96 

10/25/96 

10/23/96 X 

10/23/96 

10/25/96 

10/25/96 

10/24/96 

10/24/96 

TABLE 5-2 
SOIL SAMPLE SUMMARY 
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X X X 

X 
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X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X 
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X X 

X X 
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X X 
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X X X 
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7119/05 IIEdmdatalwprocl231100911321Phili RI 0719051Phlll RI Rpt_Tb 5-2 Summary 

Page 7 of 11 

(fJ 
z (fJ 

« 0 
Ct: ::J 

W :::J a z (fJ LL (fJ 
::J ---' Z ---' a « >< X « 
(fJ f- W 0 f-« w f- a I a a 
(') ::;; m [] CL f- f-

X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 
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X X 
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X X 

X X 

X X 

X X 
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X 

X 

X 
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Sample Laboratory 
Identification Duplicate 10 Identification 

LB10(0 5-2 0) Q650AL 

LB10(65-80) Q650AM 

LB11 (125-142) R923C 

LB11 (17-176) R923D 

LB12 (132-140) R923F 

LB12 (15-16) R923G 

LB13 (125-14) R9231 

LB13 (15-16.5) R923J 

LB14 (125-140) R923M 

LB14 (18-19) R923N 

LB15 (5-65) R923a 

LB15 (75-90) R923P 

LB15 (125-14) R923Q 

LB15 (165-173) R923R 

LB16 (0-05) R923AY 

LB16 (5-65) R923AZ 

LB16 (7.5-9.0) R923BA 

LB16 (75-90) LS7 (275-290 R923T 

LB16 (21-225) R923BB 

LB17 (75-90) R923Z 

LB17 (10-115) R923AA 

LB17 (18-195) R923AB 

LB18 (75-90) R923AD 

LB18 (18-195) R923AE 

LB19 (75-90) R923AG 

LB19 (18.0-202) R923AH 

LB20 (25-40) R923AJ 

LB20 (75-90) R923AK 

LB20 (163-170) R923AL 

LB21 (75-90) R923AN 

LB21 (154-164) R923Aa 

LB22 (75-90) R923AQ 

LB22 (168-173) R923AR 

LB23 (7.5-9.0) R923AT 

LB23 (167-177) R923AU 

(fJ 
w 
---' 
f= « 
---' 
a 
> 
~ 

Date Collected w 
(fJ 

10/24/96 

10/24/96 

03/10/97 

03/10/97 

03/10/97 X 

03/10/97 X 

03/10/97 X 

03/10/97 X 

03/10/97 X 

03/10/97 X 

03/10/97 

03/10/97 

03/10/97 

03/10/97 

03/12/97 X 

03/12/97 

03/12/97 

03/12/97 

03/12/97 

03/11/97 X 

03/11/97 X 

03/11/97 X 

03/11/97 

03/11/97 

03/11/97 

03/11/97 

03/11/97 

03/11/97 X 

03/11/97 X 

03/11/97 

03/11/97 

03/11/97 X 

03/11/97 X 

03/11/97 

03/11/97 

TABLE 5-2 
SOIL SAMPLE SUMMARY 
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X X X 
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X X X 
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X X 

X X X 

X X X 

X X X 

X X X 

X X 

X X X 
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X X 

X X 

X X 
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X X 
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X X X 

X X X 
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X X X 

X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 
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X X X 

X X X 
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X X X 

X X X 
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Sample Laboratory 
Identification Duplicate 10 Identification 

LB24 (25-40) S057A 
LB24 (75-90) S057B 

LB24 (125-140) S057C 
LS1 (0-05) 0650A 

LS2(0-05) 0650B 
LW1D (00-05) R950a 

LW1D (75-90) R950P 

LW1D (7.5-9.0) LS7 (17.5-19.0 R950S 

LW1D (165-190) R9500 
LW1D (30-315) S037B 

LW1S (15-1650) R950R 

LW2S (125-140) S037P 
LW2S (125-140) LS7 (225-240 S037R 

LW2S (165-170) S0370 
LW3D (75-90) S037T 

LW3D (125-140) S037U 

LW3D (16.0-17.2) S037V 

LW3D (240-255) S037Z 
LW3D (365-390) S037AA 

LW4D (0-05) R950A 
LW4D (315-330) R950H 

LW5S (10-115) R923V 
LW5S (165-172) R923X 

LW6D (0-05) R9501 
LW6D (15-165) R950J 

LW6D (16.5-18.0) R950K 

LW6D (240-255) R950L 
LW6D (285-300) R950M 

LW7S (0-05) S037C 
LW7S (75-90) S037D 

LW7S (125-140) S037E 
LW7S (195-203) S037F 

LW19S (165-175) 0309195-01 

LW20D (12-13) 0310011-01 

LW21S (135-145) 0310149-03 

(fJ 
w 
---' 
f= « 
---' 
a 
> 
~ 

Date Collected w 
(fJ 

03/21/97 

03/21/97 

03/21/97 

10/23/96 X 

10/23/96 

03/14/97 

03/14/97 

03/14/97 

03/14/97 

03/17/97 

03/14/97 

03/18/97 X 

03/18/97 X 

03/18/97 X 

03/18/97 

03/18/97 

03/18/97 

03/19/97 X 

03/19/97 X 

03/12/97 

03/13/97 

03/12/97 X 

03/12/97 X 

03/13/97 

03/13/97 

03/13/97 

03/13/97 

03/13/97 

03/17/97 

03/17/97 

03/17/97 X 

03/17/97 

9/29/2003 

9/30/2003 

10/21/2003 

TABLE 5-2 
SOIL SAMPLE SUMMARY 

PHASE III REMEDIAL INVESTIGATION 
TIME OIL NORTHWEST TERMINAL 
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X X 

X X 
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X X X 

X 

X X X 
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X 
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Sample Laboratory 
Identification Duplicate 10 Identification 

LW22D (24-25) 0309163-04 

LW23D (225-235) 0309163-03 

LW24D (26-27) 0310149-02 

LW25D (28-29) 0310149-01 

LW26D (15-16) 0309185-01 

LW27S (135-145) 0309185-02 

LW27S (21-22) 0309185-03 

LW28S (12-13) 0309163-02 

LW28S (12-13) 0310011-05 

LW29D (15-16) 0309163-01 

LW30S (135-145) 0309137-01 

LW31S (15-16) 0310011-06 

LW32D (135-145) 0310041-02 

LW33S (135-145) 0310041-01 

LW35 (27-28) 0310011-02 

LW35 (29-295) 0310011-03 

LW35 (30-31) 0310011-04 

LW36D (7-8) 0411033-04 

LW37D (6-7) 0411033-05 

LW38D (7-8) 0411033-06 

LW39D (5-6) 0411033-07 

LW40S (21-215) 0411033-02 

LW41S (0-05) 0410156-02 

LW41S (1-105) 0410156-03 

LW41S (16-17) 0410156-05 

LW42S (0-0.5) 0410156-06 

LW42S (1-15) 0410156-07 

LW42S (5-55) 0410156-08 

LW42S (13-14) 0410156-09 

LW43S (005) 0410156-010 

LW43S (1-15) 0410156-011 

LW43S (13-14) 0410156-013 

LW44S (0-05) 0410156-014 

LW44S (1-1.5) 0410156-015 

LW44S (125-135) 0410156-017 

(fJ 
w 
---' 
f= « 
---' a 
> 
~ 

Date Collected w 
(fJ 

9/24/2003 

9/24/2003 

10/20/2003 

10/20/2003 

9/25/2003 

9/25/2003 

9/25/2003 

9/23/2003 

10/1/2003 

9/22/2003 

9/19/2003 

10/1/2003 

10/2/2003 

10/2/2003 

10/1/2003 

10/1/2003 

10/1/2003 

11/2/2004 X 

11/2/2004 X 

11/2/2004 X 

11/3/2004 X 

11/1/2004 X 

10/28/2004 X 

10/28/2004 X 

10/28/2004 X 

10/28/2004 X 

10/28/2004 X 

10/28/2004 X 

10/28/2004 X 

10/28/2004 X 

10/28/2004 X 

10/28/2004 X 

10/28/2004 X 

10/28/2004 X 

10/28/2004 X 

TABLE 5-2 
SOIL SAMPLE SUMMARY 

PHASE III REMEDIAL INVESTIGATION 
TIME OIL NORTHWEST TERMINAL 
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::J a z 
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D- O > I [] 0 
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X X X 

X X X 

X X X 

X X X 

X X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X X 

X X X 

X X X 
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X X X 
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X X X 

X X X 

X X 

X X 

X X 

X X 

X X 

X X X 

X X 

X X X 

X X X 

X X 
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X X 

X X 

X X 

X X 

X X 

X X 
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X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

Landau Associates 



OJ 
N 
--I o 
-->. 

o 
.j::>. 

,..-... 
CD 
"-" 
o 
1'0 
W 
o 
o 
o 

Sample Laboratory 
Identification Duplicate 10 Identification 

LW45D (27-28) 0411033-03 

RA14-02 (05-075) 0107115-02 

RA14-03 (0-05) 0108077-01 

RA15-02 (05-075) 0107115-08 

RA15-02 (0-05) 0107115-07 

RA16-01 (05-075) 0108145-01 

RA16-06 (005) 0107115-11 

RA16-07 (0-0.5) 0108229-03 

RW3 12.5-14' 

RW3 15-16.5' 

SCH56 (9-10) 0110066-01 

SCH56 (15-155) 0110065-3 

SCH58 (17-18) 0110066-02 

SCH59(14-18) 0110066-03 

SCH61 (156-164) 0110065-1 

SCH63 (157-160) 0110065-2 

(fJ 
w 
---' 
f= « 
---' a 
> 
~ 

Date Collected w 
(fJ 

11/1/2004 X 

7/16/2001 

8/7/2001 

7/16/2001 

7/16/2001 

7/16/2001 

8/17/2001 

8/30/2001 

11/22/99 

11/22/99 

10/9/2001 X 

10/9/2001 

10/9/2001 

10/9/2001 X 

10/9/2001 X 

10/9/2001 X 

TABLE 5-2 
SOIL SAMPLE SUMMARY 

PHASE III REMEDIAL INVESTIGATION 
TIME OIL NORTHWEST TERMINAL 

D-
O 
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::J a z 
w 
I (fJ 
D- w a ---' 
Ct: f= ---' 

(/) a « w 
I ---' ---' 0 (fJ 

« I a 0 w ---' 
D- O > I [] 0 

X X 

X 

X 

X 

X 

X 

X 

X 

X X X X 

X X 

X X 

X X X 

X X X X 

X X X X 
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X 
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TABLE 5-3 
SUMMARY OF SPLIT GROUNDWATER SAMPLE ANALYTICAL RESULTS 

PHASE III REMEDIAL INVESTIGATION 
TIME OIL NORTHWEST TERMINAL 

Sample Identification: SCH56-GW GP-BL T-S-56 GP-BL T-S-57 GP-BL T-S-59 SCH60-GW 
Laboratory Identification 0110064-01 K2107502-002 K2107502-005 K2107502-007 0110064-02 

Date Collected: 10/9/2001 10/9/2001 10/9/2001 10/9/2001 10/9/2001 

TOTAL PETROLEUM HYDROCARBONS 

NWTPH-Dx (mg/L) 

Diesel 1.14 7.5 1.500 4.8 0.250 UJ 
Lube Oil 0.500 U 0.480 U 0.490 U 0.630 U 0.500 UJ 

NWTPH-G (mg/L) 

Gasoline 1.210 1.300 0.560 0.600 0.100 U 

SEMIVOLATILES (llg/L) 
EPA Method SW8270 
Napthalene NA 6.3 3.7 0.066 NA 
2-Methylnaphthalene NA 2.2 13 0.028 NA 
Acenaphthylene NA 0.020 U 0.020 U 0.023 U NA 
Acenaphthene NA 0.50 0.69 0.097 NA 
Dibenzofuran NA 0.45 0.51 0.058 NA 
Fluorene NA 0.80 1.3 0.12 NA 
Phenanthrene NA 0.44 1.9 0.062 NA 
Anthracene NA 0.057 0.11 0.023 U NA 
Fluoranthene NA 0.038 0.035 0.023 U NA 
Pyrene NA 0.059 0.050 0.023 U NA 
Benzo(a)anthracene NA 0.020 U 0.020 U 0.023 U NA 
Chrysene NA 0.020 U 0.020 U 0.023 U NA 
Benzo(b)fluoranthene NA 0.020 U 0.020 U 0.023 U NA 
Benzo(k)fluoranthene NA 0.020 U 0.020 U 0.023 U NA 
Benzo(a)pyrenel NA 0.020 U 0.020 U 0.023 U NA 
Indeno(1,2,3-cd)pyrene NA 0.020 U 0.020 U 0.023 U NA 
Dibenz(a,h)anthracene NA 0.020 U 0.020 U 0.023 U NA 
Benzo(g,h,I,)perylene NA 0.020 U 0.020 U 0.023 U NA 

7/19/05 IIEdmdatalwprocl231100911321Phili RI 0719051Phlll RI Rpt_ Tbs 5-1,5-3 GW Tb 5-3 
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GP-BL T-S-60 
K2107502-008 

10/9/2001 

0.240 U 
0.480 U 

0.05 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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TABLE 5-3 
SUMMARY OF SPLIT GROUNDWATER SAMPLE ANALYTICAL RESULTS 

PHASE III REMEDIAL INVESTIGATION 

VOLATILES (llg/L) 
Method SW8260B 
1,1,1,2-Tetrachloroethane 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 

Sample Identification: 
Laboratory Identification 

Date Collected: 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 
1,4-Dichlorobenzene 
2,2-Dichloropropane 
2-Butanone 
2-Chlorotoluene 
2-Hexanone 
4-Chlorotoluene 
4-lsopropyltoluene 
4-Methyl-2-Pentanone 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoethane 
Bromoform 
Bromomethane 

TIME OIL NORTHWEST TERMINAL 

SCH56-GW 
0110064-01 
10/9/2001 

0.200 U 
0.200 U 
0.200 U 
0.200 U 
0.200 U 
0.200 U 
0.200 U 
0.200 U 
0.500 U 
0.500 U 
0.500 U 
0.540 

1.00 U 
0.200 U 
0.200 U 
0.200 U 
0.200 U 
0.240 
0.200 U 
0.200 U 
0.200 U 
0.200 U 

1.00 U 
0.200 U 

1.00 U 
0.200 U 
0.560 

1.00 U 
1.00 U 
5.00 U 
1.00 U 

0.210 
0.200 U 
0.200 U 
0.200 U 
0.200 U 
0.500 U 
0.200 U 

GP-BL T-S-56 
K2107502-002 

10/9/2001 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

2.0 U 
0.50 U 

2.0 U 
2.0 U 
2.0 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 

2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

20 U 
2.0 U 
20 U 

2.0 U 
2.0 U 
20 U 
20 U 

0.50 U 
0.50 U 
0.50 U 

2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

1 GP-BL T-S-57 
K2107502-005 

10/9/2001 

O~U 

O~U 

O~U 

O~U 

O~U 

O~U 

O~U 

O.~U 

2nU 
O~U 

2nU 
2nU 
2.0U 
2nU 
O.~U 

O~U 

O.~U 

2nU 
O.~U 

O.~U 

O.~U 

O.~U 

20 U 
2nU 
20 U 
2nU 
2nU 
20 U 
20 U 
O~U 

O~U 

O~U 

2nU 
O~U 

O~U 

O~U 

O~U 

O~U 
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JGP-BL T-S-59 
K2107502-007 

10/9/2001 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

2.0 U 
0.50 U 

2.0 U 
2.0 U 
2.0 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 

2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

20 U 
2.0 U 
20 U 

2.0 U 
2.0 U 
20 U 
20 U 

0.50 U 
0.50 U 
0.50 U 

2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

1 SCH60-GW 
0110064-02 
10/9/2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

GP-BL T-S-60 
K2107502-008 

10/9/2001 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

2.0 U 
0.50 U 

2.0 U 
2.0 U 
2.0 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 

2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

20 U 
2.0 U 
20 U 

2.0 U 
2.0 U 
20 U 
20 U 

0.50 U 
0.50 U 
0.50 U 

2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
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TABLE 5-3 
SUMMARY OF SPLIT GROUNDWATER SAMPLE ANALYTICAL RESULTS 

PHASE III REMEDIAL INVESTIGATION 
TIME OIL NORTHWEST TERMINAL 

Sample Identification: SCH56-GW GP-BL T-S-56 GP-BL T-S-57 GP-BL T-S-59 SCH60-GW 
Laboratory Identification 0110064-01 K2107502-002 K2107502-005 K2107502-007 0110064-02 

Date Collected: 10/9/2001 10/9/2001 10/9/2001 10/9/2001 10/9/2001 

Carbon Disulfide 0.200 U 0.50 U 0.50 U 0.50 U NA 
Carbon tetrachloride 0.200 U 0.50 U 0.50 U 0.50 U NA 
Chlorobenzene 0.200 U 0.50 U 0.50 U 0.50 U NA 
Chloroethane 0.200 U 0.50 U 0.50 U 0.50 U NA 
Chloroform 0.200 U 0.50 U 0.50 U 0.50 U NA 
Chloromethane 0.200 U 0.50 U 0.50 U 0.50 U NA 
cis-1,2-Dichloroethene 0.200 U 0.50 U 0.50 U 0.50 U NA 
cis-1,3-Dichloropropene 0.200 U 0.50 U 0.50 U 0.50 U NA 
Dibromochloromethane 0.200 U 0.50 U 0.50 U 0.50 U NA 
Dibromomethane 0.200 U 0.50 U 0.50 U 0.50 U NA 
Ethylbenzene 3.33 3.7 0.50 U 0.50 U NA 
Hexach lorobutad iene 0.500 U 2.0 U 2.0 U 2.0 U NA 
Isopropyl benzene 23.4 31 3.5 13 NA 
m,p-Xylene 0.400 U 0.84 0.50 U 0.50 U NA 
Methyl Iodide 0.200 U 0.50 U 0.50 U 0.50 U NA 
Methylene Chloride 0.300 U 1.0 U 1.0 U 1.0 U NA 
n-Butylbenzene 10.0 14 3.5 6.4 NA 
n-Propylbenzene 79.1 130 8.9 31 NA 
Naphthalene 39.7 43 13 2.0 U NA 
o-Xylene 0.200 U 0.50 U 0.50 U 0.50 U NA 
sec-Butylbenzene 6.81 8.0 2.4 4.9 NA 
Styrene 0.200 U 0.50 U 0.50 U 0.50 U NA 
tert-Butylbenzene 0.560 2.0 U 2.0 U 2.0 U NA 
Tetrach loroethene 0.200 U 0.50 U 0.50 U 0.50 U NA 
Toluene 0.280 0.50 U 0.50 U 0.50 U NA 
trans-1,2-Dichloroethene 0.200 U 0.50 U 0.50 U 0.50 U NA 
trans-1,3-Dichloropropene 0.200 U 0.50 U 0.50 U 0.50 U NA 
trans-1,4-Dichloro-2-butene 1.00 U 0.50 U 0.50 U 0.50 U NA 
Trichloroethene 0.200 U 0.50 U 0.50 U 0.50 U NA 
Trichlorofluoromethane 0.200 U 0.50 U 0.50 U 0.50 U NA 
Vinyl Acetate 0.200 U 0.50 U 0.50 U 0.50 U NA 
Vinyl Chloride 0.0100 U 0.50 U 0.50 U 0.50 U NA 
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GP-BL T-S-60 
K2107502-008 

10/9/2001 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

2.0 U 
2.0 U 

0.50 U 
0.50 U 

1.0 U 
2.0 U 
2.0 U 
2.0 U 

0.50 U 
2.0 U 

0.50 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
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TABLE 5-3 
SUMMARY OF SPLIT GROUNDWATER SAMPLE ANALYTICAL RESULTS 

PHASE III REMEDIAL INVESTIGATION 
TIME OIL NORTHWEST TERMINAL 

Sample Identification: SCH61-GW GP-BL T-S-61 SCH62-GW GP-BL T-S-62 SCH63B-GW 
Laboratory Identification 0110064-03 K2107502-010 0110064-04 K2107549-001 0110079-01 

Date Collected: 10/9/2001 10/9/2001 10/9/2001 10/9/2001 10/10/2001 

TOTAL PETROLEUM HYDROCARBONS 

NWTPH-Dx (mg/L) 

Diesel 1.10 2.4 0.966 1.8 796 J 
Lube Oil 0.500 U 0.480 U 0.500 U 0.480 U 10.0 U 

NWTPH-G (mg/L) 

Gasoline 6.02 4.900 0.100 U 0.062 NA 

SEMIVOLA TILES (llg/L) 
EPA Method SW8270 
Napthalene NA 4.2 NA 0.24 U NA 
2-Methylnaphthalene NA 7.9 NA 0.42 NA 
Acenaphthylene NA 0.020 U NA 0.026 NA 
Acenaphthene NA 0.55 NA 0.082 NA 
Dibenzofuran NA 0.34 NA 0.024 NA 
Fluorene NA 0.87 NA 0.053 NA 
Phenanthrene NA 0.55 NA 0.43 NA 
Anthracene NA 0.064 NA 0.046 NA 
Fluoranthene NA 0.069 NA 0.47 NA 
Pyrene NA 0.077 NA 0.6 NA 
Benzo(a)anthracene NA 0.020 U NA 0.13 NA 
Chrysene NA 0.020 U NA 0.18 NA 
Benzo(b)fluoranthene NA 0.020 U NA 0.19 NA 
Benzo(k)fluoranthene NA 0.020 U NA 0.063 NA 
Benzo(a)pyrenel NA 0.020 U NA 0.16 NA 
Indeno(1,2,3-cd)pyrene NA 0.020 U NA 0.15 NA 
Dibenz(a,h)anthracene NA 0.020 U NA 0.020 U NA 
Benzo(g,h,I,)perylene NA 0.020 U NA 0.16 NA 
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GP-BL T-S-63 
K2107549-004 

10/912001 

530 
49 U 

2.6 

2.4 U 
2 U 

0.20 U 
2.0 
4.4 
6.5 
19 

1.6 
1.1 
2.5 

0.82 
0.89 
0.28 

0.020 U 
0.23 

0.020 U 
0.020 U 
0.020 U 
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TABLE 5-3 
SUMMARY OF SPLIT GROUNDWATER SAMPLE ANALYTICAL RESULTS 

PHASE III REMEDIAL INVESTIGATION 

Sample Identification: SCH61-GW 
Laboratory Identification 0110064-03 

VOLA TILES (llg/L) 
Method SW8260B 
1,1,1,2-Tetrachloroethane 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 
1,4-Dichlorobenzene 
2,2-Dichloropropane 
2-Butanone 
2-Chlorotoluene 
2-Hexanone 
4-Chlorotoluene 
4-lsopropyltoluene 
4-Methyl-2-Pentanone 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoethane 
Bromoform 
Bromomethane 

Date Collected: 10/9/2001 

0.200 U 
0.200 U 
0.200 U 
0.200 U 
0.200 U 
0.200 U 
0.200 U 
0.200 U 
0.500 U 
0.500 U 
0.500 U 

356 
1.00 U 

0.200 U 
0.200 U 
0.200 U 
0.200 U 

185 
0.200 U 
0.200 U 
0.200 U 
0.200 U 

1.00 U 
0.200 U 

1.00 U 
0.200 U 

21.3 
1.00 U 
1.00 U 
5.00 U 
1.00 U 

0.270 
0.200 U 
0.200 U 
0.200 U 
0.200 U 
0.500 U 
0.200 U 

TIME OIL NORTHWEST TERMINAL 

GP-BL T-S-61 
K2107502-010 

10/9/2001 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

2.0 U 
0.50 U 

2.0 U 
36 

2.0 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 

22 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

20 U 
2.0 U 
20 U 

2.0 U 
2.0 U 
20 U 
20 U 

0.50 U 
0.50 U 
0.50 U 

2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

SCH62-GW 
0110064-04 
10/9/2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

GP-BL T-S-62 
K2107549-001 

10/9/2001 

O.~U 

O.~U 

O.~U 

O.~U 

O.~U 

O.~U 

O.~U 

O.~U 

2.0U 
O.~U 

2.0U 
2.0U 
2.0U 
2.0U 
O.~U 

O.~U 

O.~U 

2.0U 
O.~U 

O.~U 

O.~U 

O.~U 

20 U 
2.0U 
20 U 
2.0U 
2.0U 
20 U 
20 U 

O.~U 

O.~U 

O.~U 

2.0U 
O.~U 

O.~U 

O.~U 

O.~U 

O.~U 
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SCH63B-GW 
0110079-01 
10/10/2001 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

GP-BL T-S-63 
K2107549-004 

10/9/2001 

O.~U 

O.~U 

O.~U 

O.~U 

O.~U 

O.~U 

O.~U 

O.~U 

2.0U 
O.~U 

2.0U 
2nU 
2.0U 
2.0U 
O.~U 

O.~U 

O.~U 

2nU 
O.~U 

O.~U 

O.~U 

O.~U 

20 U 
2.0U 
20 U 
2.0U 
2nU 
20 U 
20 U 

O.~U 

O.~U 

O~U 

2.0U 
O.~U 

O.~U 

O.~U 

O.~U 

O.~U 
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Carbon Disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Dibromomethane 
Ethylbenzene 
Hexach lorobutad iene 
Isopropylbenzene 
m,p-Xylene 
Methyl Iodide 
Methylene Chloride 
n-Butylbenzene 
n-Propylbenzene 
Naphthalene 
o-Xylene 
sec-Butyl benzene 
Styrene 
tert-Butylbenzene 
Tetrach loroethene 
Toluene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
trans-1,4-Dichloro-2-butene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 

TABLE 5-3 
SUMMARY OF SPLIT GROUNDWATER SAMPLE ANALYTICAL RESULTS 

Sample Identification: 
Laboratory Identification 

Date Collected: 

PHASE III REMEDIAL INVESTIGATION 

SCH61-GW 
0110064-03 
10/9/2001 

0.200 U 
0.200 U 
0.200 U 
0.200 U 
0.200 U 
0.200 U 
0.200 U 
0.200 U 
0.200 U 
0.200 U 

9.73 
0.500 U 

65.8 
0.400 U 
0.200 U 
0.300 U 

72.4 
191 
256 

0.200 U 
31.5 

0.200 U 
0.200 U 
0.200 U 
0.970 
0.200 U 
0.200 U 

1.00 U 
0.200 U 
0.200 U 
0.200 U 

0.0100 U 

TIME OIL NORTHWEST TERMINAL 

GP-BL T-S-61 SCH62-GW GP-BL T-S-62 SCH63B-GW GP-BL T-S-63 
K2107502-010 0110064-04 K2107549-001 0110079-01 K2107549-004 

10/9/2001 10/9/2001 10/9/2001 10/10/2001 10/912001 

0.50 U NA 0.50 U NA 0.50 U 
0.50 U NA 0.50 U NA 0.50 U 
0.50 U NA 0.50 U NA 0.50 U 
0.50 U NA 0.50 U NA 0.50 U 
0.50 U NA 0.50 U NA 0.50 U 
0.50 U NA 0.50 U NA 0.50 U 
0.50 U NA 0.50 U NA 0.50 U 
0.50 U NA 0.50 U NA 0.50 U 
0.50 U NA 0.50 U NA 0.50 U 
0.50 U NA 0.50 U NA 0.50 U 
0.74 NA 0.50 U NA 0.50 U 

2.0 U NA 2.0 U NA 2.0 U 
7.4 NA 2.0 U NA 23 

0.50 U NA 0.50 U NA 0.50 U 
0.50 U NA 0.50 U NA 0.50 U 

1.0 U NA 1.0 U NA 1.0 U 
12 NA 2.0 U NA 16 
25 NA 2.0 U NA 110 
17 NA 2.0 U NA 2.7 

0.50 U NA 0.50 U NA 0.50 U 
4.1 NA 2.0 U NA 9.3 

0.50 U NA 0.50 U NA 0.50 U 
2.0 U NA 2.0 U NA 2.0 U 

0.50 U NA 0.50 U NA 0.50 U 
0.50 U NA 0.50 U NA 0.50 U 
0.50 U NA 0.50 U NA 0.50 U 
0.50 U NA 0.50 U NA 0.50 U 
0.50 U NA 0.50 U NA 0.50 U 
0.50 U NA 0.50 U NA 0.50 U 
0.50 U NA 0.50 U NA 0.50 U 
0.50 U NA 0.50 U NA 0.50 U 
0.50 U NA 0.50 U NA 0.50 U 

Bold indicates value is a detected constituent. 
NA = Not analyzed. 
U = Indicates compound was analyzed for, but was not detected at the reported detection limit. 
UJ = The analyte was not detected in the sample; the reported sample detection limit is an estimate. 
J = Data validation flag indicating the analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample . 
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TABLE 6-1 
HORIZONTAL HYDRAULIC GRADIENTS 

UPPER AND LOWER WATER-BEARING ZONES 
TIME OIL NORTHWEST TERMINAL 

Season 

Upper Zone 

North 
October-03 Fall 

February-04 Winter 

June-04 Spring 
August-04 Summer 

November-04 Fall 

Central 
October-03 Fall 

February-04 Winter 

June-04 Spring 
August-04 Summer 

November-04 Fall 

Confining Unit Transition 
October-03 Fall 

February-04 Winter 

June-04 Spring 
August-04 Summer 

November-04 Fall 

South 
October-03 Fall 

February-04 Winter 

June-04 Spring 
August-04 Summer 

November-04 Fall 

Lower Zone 

North (b) 

October-03 Fall 

February-04 Winter 

June-04 Spring 
August-04 Summer 

November-04 Fall 

Central 
October-03 Fall 

February-04 Winter 

June-04 Spring 
August-04 Summer 

November-04 Fall 

South 
October-03 Fall 

February-04 Winter 

June-04 Spring 
August-04 Summer 

November-04 Fall 

Difference in 

Water Table Elevation (ft, Elevation 

LW-7S 

14.65 

18.09 

16.35 
15.10 

15.57 

D 

14.50 

18.21 

16.26 

15.02 

14.35 

Contour 

13.00 

17.00 

15.00 

14.00 

13.00 

LW-32S 

13.69 

17.12 

15.05 

14.04 

13.67 

LW-1D 

4.80 

8.40 

9.18 

4.81 

5.62 

OX-8D 

4.72 

8.32 

9.07 

4.75 

5.59 

Contour 

4.60 

8.80 
9.40 

5.40 

6.00 

MSL) (tt) 

P 
13.38 

15.40 

14.28 
13.58 

Dry 

LW-4S 

11.74 

13.77 

13.08 

12.29 

11.71 

LW-27S 

5.19 

9.07 

9.33 

6.13 

5.93 

LW-31S 

12.39 

15.19 

13.59 

13.74 

12.33 

RIVER 

3.19 

7.24 

8.34 

2.70 

3.48 

LW-6D 

4.37 

7.84 

8.94 

4.41 

5.23 

LW-30D 

4.48 

8.51 
8.85 

4.19 

5.05 

1.27 

2.69 

2.07 
1.52 

NA 

2.76 

4.44 

3.18 

2.73 

2.64 

7.81 

7.93 

5.67 

7.87 

7.07 

1.30 

1.93 

1.46 

0.30 

1.34 

1.61 

1.16 

0.84 

2.11 

2.14 

0.35 

0.48 

0.13 

0.34 

0.36 

0.12 

0.29 
0.55 

1.21 

0.95 

(a) Distance was estimated along groundwater flow path. 

Distance Between 
Locations (a) 

(tt) 

340 

340 

340 
340 

NA 

Average 

340 

340 

340 

340 

340 

Average 

70 

115 

165 

140 

110 

Average 

150 

160 

165 

160 

165 

Average 

650 

640 

620 

620 

630 

Average 

510 

500 

500 

500 

500 

Average 

90 

250 
260 

270 

215 

Average 

(b) Distance from LW-1 D to River was estimated from LW-1 D to river bank in direction of groundwater flow. 

7/19/05 IIEdmdalalwprocl231100911321Phili RI 0719051Phlll RI Rpl_Tb 6-1 Table 6-1 

Hydraulic 
Gradient 

(tt/tt) 

3.74E-03 

7.91 E-03 

6.09E-03 
4.47E-03 

NA 
5.55E-03 

8.11E-03 

1.31E-02 

9.35E-03 

8.03E-03 

7.76E-03 

9.26E-03 

1.12E-01 

6.90E-02 

3.44E-02 

5.62E-02 

6.43E-02 

6.71E-02 

8.67E-03 

1.21 E-02 

8.85E-03 

1.87E-03 

8.12E-03 

7.91E-03 

2.48E-03 

1.81E-03 

1.35E-03 

3.40E-03 

3.40E-03 

2.49E-03 

6.86E-04 

9.60E-04 

2.60E-04 

6.80E-04 

7.20E-04 

6.61E-04 

1.33E-03 

1.16E-03 
2.12E-03 

4.48E-03 

4.42E-03 

2.70E-03 
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Upper Groundwater Zone 

Well 

LW1S 
LW1S 

LW1S 
LW1S 

LW1S 
LW1S 
LW1S 

LW1S 
LW1S 

LW1S 
LW1S 

LW1S 
LW1S 

LW1S 
LW1S 

LW1S 
LW1S 

LW1S 
LW1S 
LW1S 

LW1S 
LW1S 

LW1S 
LW1S 

LW1S 
LW1S 

LW1S 
LW1S 

LW1S 
LW1S 

LW1S 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

Date 

03/31/97 

07/16/97 

10/21/97 

01/27/98 

05/18/98 

08/17/98 

11/13/98 

02/16/99 

05/18/99 

09/21/99 

12/06/99 

02/16/00 

05/23/00 

08/29/00 

11/09/00 

02112/01 

06/04/01 

08/16/01 

11/28/01 

02127/02 

06/27/02 

08/26/02 

11/12/02 

02111/03 

05/08/03 

08/27/03 

10/23/03 

02/19/04 

06/09/04 

08/10104 

11/18/04 

03/31/97 

07/16/97 

10/21/97 

01/27/98 

05/18/98 

08/17/98 

11/13/98 

02/16/99 

05/18/99 

09/21/99 

12/06/99 

02/16/00 

05/23/00 

02/12/01 

06/04/01 

08/16/01 

11/28/01 

02127/02 

06/27/02 

08/26/02 

GW Elevation 

21.31 
19.62 

16.94 
19.21 

18.81 
16.29 
15.20 

21.36 
19.04 

15.76 
16.10 

18.54 
17.44 

15.45 
14.70 

15.14 
15.19 

14.51 
14.71 
18.65 

16.70 
15.49 

14.24 
17.85 

18.55 
15.50 

14.64 
18.15 

16.36 
15.10 

14.54 

21.38 
19.59 

16.77 
19.32 

17.81 
16.21 

15.03 
21.54 

19.04 
15.63 

16.00 
18.54 
17.30 

15.05 
15.09 

14.40 
14.59 

18.67 
16.61 

15.36 

TABLE 6-2 
VERTICAL GRADIENTS 

MARCH 1997-NOVEMBER 2004 
TIME OIL NORTHWEST TERMINAL 

Lower Groundwater Zone Vertical Gradients 
Vertical Average Vertical 

Well 

LW1D 
LW1D 

LW1D 
LW1D 

LW1D 
LW1D 
LW1D 

LW1D 
LW1D 

LW1D 
LW1D 

LW1D 
LW1D 

LW1D 
LW1D 

LW1D 
LW1D 

LW1D 
LW1D 
LW1D 

LW1D 
LW1D 

LW1D 
LW1D 

LW1D 
LW1D 

LW1D 
LW1D 

LW1D 
LW1D 

LW1D 

LW3D 
LW3D 

LW3D 
LW3D 

LW3D 
LW3D 

LW3D 
LW3D 

LW3D 
LW3D 

LW3D 
LW3D 
LW3D 

LW3D 
LW3D 

LW3D 
LW3D 

LW3D 
LW3D 

LW3D 

Date 

03/31/97 

07/16/97 

10/21/97 

01/27/98 

05118/98 

08/17/98 

11/13/98 

02116/99 

05/18/99 

09/21/99 

12/06/99 

02/16/00 

05/23/00 

08/29/00 

11/09/00 

02/12/01 

06/04/01 

08/16/01 

11/28/01 

02/27/02 

06/27/02 

08/26/02 

11/12/02 

02/11/03 

05/08/03 

08/27/03 

10/23/03 

02/19/04 

06/09/04 

08/10104 

11/18/04 

03/31/97 

07/16/97 

10/21/97 

01/27/98 

05118/98 

08/17/98 

11/13/98 

02116/99 

05/18/99 

09/21/99 

12/06/99 

02/16/00 

05/23/00 

02/12/01 

06/04/01 

08/16/01 

11/28/01 

02/27/02 

06/27/02 

08/26/02 

GW Elevation Gradient (a) Gradient 

15.60 
10.66 

7.02 
11.25 

11.78 
6.49 
5.54 

11.01 
11.55 

5.40 
10.31 

10.15 
9.69 

5.50 
5.33 

6.08 
5.95 

4.58 
6.58 
8.00 

10.50 
5.46 

5.40 
7.20 

9.40 
5.91 

4.80 
8.40 

9.18 
4.81 

5.62 

11.42 
2.71 

7.44 
9.14 

11.59 
6.18 

5.24 
10.80 

11.38 
5.04 

10.11 
9.82 
9.64 

5.95 
5.71 

4.37 
6.32 

7.67 
10.25 

5.17 

0.25 
0.40 

0.47 
0.36 

0.32 
0.47 
0.48 

0.45 
0.34 

0.51 
0.28 

0.38 
0.36 

0.49 
0.47 

0.45 
0.46 

0.50 
0.41 
0.49 

0.45 
0.30 

0.42 
0.61 

0.85 
0.76 

0.16 
0.71 

0.43 
0.30 

0.15 

0.36 
0.61 

0.35 
0.37 

0.23 
0.38 

0.38 
0.39 

0.28 
0.41 

0.23 
0.32 
0.29 

0.36 
0.37 

0.40 
0.33 

0.40 
0.24 

0.40 

0.44 
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Upper Groundwater Zone 

Well 

D 

D 

D 

D 

D 

D 

D 

D 

D 

J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 

LW4S 

LW4S 
LW4S 

LW4S 
LW4S 
LW4S 

LW4S 
LW4S 

LW4S 
LW4S 

LW4S 
LW4S 

Date GW Elevation 

11/12/02 14.08 

02/11/03 

05/08/03 

08/27/03 

10/23/03 

02/19/04 

06/09/04 

08/10104 

11/18/04 

03/31/97 

07/16/97 

10/21/97 

01/27/98 

05118/98 

08/17/98 

11/13/98 

02116/99 

05/18/99 

09/21/99 

12/06/99 

02/16/00 

05/23/00 

08/29/00 

11/09/00 

02112/01 

06/04/01 

08/16/01 

11/28/01 

02127/02 

06/27/02 

08/26/02 

11/12/02 

02/11/03 

05/08/03 

08/27/03 

10/23/03 

02/19/04 

06/09/04 

08/10104 

11/18/04 

03/31/97 

07/16/97 

10/21/97 

01/27/98 

05/18/98 

08/17/98 

11/13/98 

02/16/99 

05/18/99 

09/21/99 

12/06/99 

02/16/00 

17.94 
18.56 

15.44 
14.50 

18.21 
16.26 
15.02 

14.35 

20.68 
19.21 

16.60 
18.67 

17.43 
15.92 

14.93 
20.79 

18.51 
15.34 
15.75 

18.03 
16.92 

15.12 
14.40 

14.83 
14.87 

14.22 
14.47 

18.08 
16.30 

15.19 
13.99 
17.37 

18.05 
15.24 

14.39 
17.82 

15.99 
14.84 

14.25 

17.49 

15.60 
13.38 

15.13 
14.18 
12.96 

12.30 
17.16 

14.83 
12.65 

13.18 
14.42 

TABLE 6-2 
VERTICAL GRADIENTS 

MARCH 1997-NOVEMBER 2004 
TIME OIL NORTHWEST TERMINAL 

Lower Groundwater Zone Vertical Gradients 
Vertical Average Vertical 

Well 

LW3D 

LW3D 
LW3D 

LW3D 
LW3D 

LW3D 
LW3D 
LW3D 

LW3D 

J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 

LW4D 

LW4D 
LW4D 

LW4D 
LW4D 
LW4D 

LW4D 
LW4D 

LW4D 
LW4D 

LW4D 
LW4D 

Date GW Elevation Gradient (a) Gradient 

11/12/02 5.23 0.35 

02/11/03 

05/08/03 

08/27/03 

10/23/03 

02/19/04 

06/09/04 

08/10104 

11/18/04 

03/31/97 

07/16/97 

10/21/97 

01/27/98 

05/18/98 

08/17/98 

11/13/98 

02/16/99 

05/18/99 

09/21/99 

12/06/99 

02/16/00 

05/23/00 

08/29/00 

11/09/00 

02112/01 

06/04/01 

08/16/01 

11/28/01 

02127/02 

06/27/02 

08/26/02 

11/12/02 

02111/03 

05/08/03 

08/27/03 

10/23/03 

02/19/04 

06/09/04 

08/10104 

11/18/04 

03131/97 

07/16/97 

10/21/97 

01/27/98 

05118/98 

08/17/98 

11/13/98 

02116/99 

05/18/99 

09/21/99 

12/06/99 

02/16/00 

6.77 
9.12 

5.70 
4.62 

8.15 
8.98 
4.70 

5.38 

15.27 
10.37 

6.63 
10.96 

11.51 
5.95 

5.01 
10.65 

11.25 
4.92 
10.12 

9.76 
9.32 

4.98 
4.99 

5.73 
5.48 

4.08 
6.20 

7.44 
10.17 

4.98 
5.05 
6.70 

9.00 
5.53 

4.47 
8.13 

8.89 
4.41 

5.26 

15.44 

10.74 
7.15 

11.33 
11.63 
6.36 

5.18 
11.38 

11.40 
5.39 

9.96 
9.94 

0.41 
0.35 

0.38 
0.39 

0.37 
0.28 
0.40 

0.36 

0.27 
0.44 

0.52 
0.38 

0.30 
0.53 

0.54 
0.50 

0.36 
0.56 
0.30 

0.41 
0.39 

0.55 
0.52 

0.50 
0.51 

0.56 
0.45 

0.53 
0.32 

0.55 
0.50 
0.49 

0.31 
0.46 

0.71 
0.50 

0.34 
0.54 

0.69 

0.11 

0.27 
0.37 

0.22 
0.15 
0.40 

0.44 
0.31 

0.20 
0.45 

0.19 
0.26 

0.36 

0.47 
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Upper Groundwater Zone 

Well Date GW Elevation 

LW4S 
LW4S 
LW4S 
LW4S 
LW4S 
LW4S 
LW4S 
LW4S 
LW4S 
LW4S 
LW4S 
LW4S 
LW4S 
LW4S 
LW4S 
LW4S 
LW4S 
LW4S 
LW4S 

05/23/00 13.55 

08/29/00 
11/09/00 

02112/01 
06/04/01 

08/16/01 
11/28/01 
02127/02 

06/27/02 
08/26/02 

11/12/02 
02111/03 

05/08/03 
08/27/03 

10/23/03 
02/19/04 

06/09/04 
08/10104 

11/18/04 

LW9S 05118/99 

LW9S 09/21/99 
LW9S 12/06/99 

LW9S 02/16/00 
LW9S 05/23/00 

LW9S 08/29/00 
L W9S 11/09/00 

LW9S 02112/01 
LW9S 06/04/01 

LW9S 08/16/01 
L W9S 11/28/01 

LW9S 02127/02 
LW9S 06/27/02 
LW9S 08/26/02 

LW9S 11/12/02 
LW9S 02/11/03 

LW9S 05/08/03 
LW9S 08/27/03 

LW9S 10/23/03 
LW9S 02/19/04 

LW9S 06/09/04 
LW9S 08/10104 

LW9S 11/18/04 

LW10S 05/18/99 
L W1 OS 09/21/99 
L W1 OS 12/06/99 

L W1 OS 02/16/00 
L W1 OS 05/23/00 

LW10S 
LW10S 
LW10S 
LW10S 
LW10S 

08/29/00 
11/09/00 

02/12/01 
06/04/01 

08/16/01 

12.48 
12.09 
13.18 
12.45 
11.87 
12.42 
14.44 
13.37 
12.58 
11.22 
14.23 
14.51 
12.39 
11.74 
13.77 
13.08 
12.29 
11.71 

11.46 
dry 

11.40 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 

13.51 
11.62 
12.21 
13.13 
12.50 

dry 
dry 
dry 
dry 
dry 

TABLE 6-2 
VERTICAL GRADIENTS 

MARCH 1997-NOVEMBER 2004 
TIME OIL NORTHWEST TERMINAL 

Lower Groundwater Zone Vertical Gradients 
Vertical Average Vertical 

Well 

LW4D 
LW4D 
LW4D 
LW4D 
LW4D 
LW4D 
LW4D 
LW4D 
LW4D 
LW4D 
LW4D 
LW4D 
LW4D 
LW4D 
LW4D 
LW4D 
LW4D 
LW4D 

LW4DR 

LW9D 
LW9D 
LW9D 
LW9D 
LW9D 
LW9D 
LW9D 
LW9D 
LW9D 
LW9D 
LW9D 
LW9D 
LW9D 
LW9D 
LW9D 
LW9D 
LW9D 
LW9D 
LW9D 
LW9D 
LW9D 
LW9D 
LW9D 

LW10D 
LW10D 
LW10D 
LW10D 
LW10D 
LW10D 
LW10D 
LW10D 
LW10D 
LW10D 

Date GW Elevation Gradient (a) Gradient 

05/23/00 9.62 0.23 
08/29/00 
11/09/00 

02/12/01 
06/04/01 

08/16/01 
11/28/01 
02/27/02 

06/27/02 
08/26/02 

11/12/02 
02/11/03 

05/08/03 
08/27/03 

10/23/03 
02/19/04 

06/09/04 
08/10104 

11/24/04 

05/18/99 

09/21/99 
12/06/99 

02/16/00 
05/23/00 

08/29/00 
11/09/00 

02/12/01 
06/04/01 

08/16/01 
11/28/01 

02/27/02 
06/27/02 
08/26/02 

11/12/02 
02/11/03 

05/08/03 
08/27/03 

10/23/03 
02/19/04 

06/09/04 
08/10104 

11/18/04 

05/18/99 
09/21/99 
12/06/99 

02/16/00 
05/23/00 

08/29/00 
11/09/00 

02112/01 
06/04/01 

08/16/01 

5.39 
4.98 
5.46 
5.51 
3.90 
5.76 
7.52 
10.02 
5.15 
4.91 
7.09 
8.96 
5.39 
4.32 
8.03 
8.57 
4.30 
3.88 

10.96 
5.75 
9.94 
9.81 
9.83 
5.62 
5.02 
5.85 
5.83 
4.41 
5.58 
8.01 
10.60 
6.08 
5.25 
8.95 
9.33 
5.48 
4.76 
8.43 
9.07 
5.44 
5.62 

11.30 
5.31 
9.94 
9.92 
9.61 
5.26 
4.86 
5.49 
5.50 
3.96 

0.44 
0.44 
0.47 
0.43 
0.50 
0.41 
0.40 
0.20 
0.46 
0.41 
0.42 
0.32 
0.43 
0.47 
0.45 
0.26 
0.46 
0.46 

0.03 

0.10 

0.14 
0.44 
0.15 
0.21 
0.19 

0.36 

0.07 
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Upper Groundwater Zone 

Well Date GW Elevation 

LW10S 

LW10S 

11/28/01 dry 
02/27/02 12.98 

L W1 OS 06/27/02 

L W1 OS 08/26/02 

LW10S 11/12/02 

LW10S 02/11/03 

L W1 OS 05/08/03 

L W1 OS 08/27/03 

L W1 OS 1 0/23103 

L W1 OS 02/19/04 

L W1 OS 06/09/04 

L W1 OS 08/1 0104 

LW10S 11/18/04 

LW11 S 05/18/99 

LW11S 09/21/99 

L W11 S 12/06/99 

LW11 S 02/16/00 

L W11 S 05/23/00 

LW11S 
LW11S 

LW11S 
LW11S 

LW11S 
LW11S 

LW11S 
LW11S 

LW11S 
LW11S 

LW11S 
LW11S 

LW11S 
LW11S 
LW11S 

LW11S 
LW11S 

LW11S 

08/29/00 

11/09/00 

02/12/01 

06/04/01 

08/16/01 

11/28/01 

02/27/02 

06/27/02 

08/26/02 

11/12/02 

02/11/03 

05/08/03 

08/27/03 

10/23/03 

02/19/04 

06/09/04 

08/10104 

11/18/04 

12.48 

dry 
dry 

13.25 
13.07 

dry 
dry 

12.98 

12.08 
dry 
dry 

17.63 
14.87 

15.10 
17.16 

16.09 
14.59 
13.92 

14.48 
14.45 

13.86 
14.00 

17.24 
15.70 

14.73 
13.57 

16.64 
17.19 

14.78 
13.98 
16.97 

15.38 
14.44 

13.84 

TABLE 6-2 
VERTICAL GRADIENTS 

MARCH 1997-NOVEMBER 2004 
TIME OIL NORTHWEST TERMINAL 

Lower Groundwater Zone Vertical Gradients 
Vertical Average Vertical 

Well Date GW Elevation Gradient (a) Gradient 

11/28/01 5.66 LW10D 

LW10D 
LW10D 

LW10D 
LW10D 

LW10D 
LW10D 
LW10D 

LW10D 
LW10D 

LW10D 
LW10D 

LW10D 

02/27/02 7.54 0.36 

LW11D 
LW11D 

LW11D 
LW11D 

LW11D 
LW11D 
LW11D 

LW11D 
LW11D 

LW11D 
LW11D 

LW11D 
LW11D 

LW11D 
LW11D 

LW11D 
LW11D 

LW11D 
LW11D 
LW11D 

LW11D 
LW11D 

LW11D 

06/27/02 

08/26/02 

11/12/02 

02111/03 

05/08/03 

08/27/03 

10/23/03 

02/19/04 

06/09/04 

08/10104 

11/18/04 

05118/99 

09/21/99 

12/06/99 

02/16/00 

05/23/00 

08/29/00 

11/09/00 

02112/01 

06/04/01 

08/16/01 

11/28/01 

02127/02 

06/27/02 

08/26/02 

11/12/02 

02111/03 

05/08/03 

08/27/03 

10/23/03 

02/19/04 

06/09/04 

08/10104 

11/18/04 

10.09 

5.21 
4.95 

7.29 
9.02 
5.38 

4.33 
8.14 

8.66 
4.42 

5.04 

10.45 
8.28 

7.23 
8.69 

9.54 

5.90 
5.69 

2.10 
4.50 

7.24 
10.20 

6.33 
5.17 

7.25 
9.76 

5.69 
5.06 
7.96 

9.00 
4.58 

5.37 

LW12D1(b) 05/18/99 11.57 

LW12D1 09/21/99 5.58 

LW12D1 12/06/99 10.30 

LW12D1 02/16/00 10.13 

LW12D1 05/23/00 9.79 

LW12D1 08/29/00 5.64 

LW12D1 11/09/00 5.36 

LW12D1 02/12/01 6.10 
LW12D1 06/04/01 6.03 

LW12D1 08/16/01 4.63 

LW12D1 11/28/01 6.69 

LW12D1 02/27/02 8.14 

LW12D1 06/27/02 10.44 

LW12D2 (b,c) 05/18/99 

LW12D2 09/21/99 

11.01 

4.55 

0.16 

0.39 
0.27 

0.32 

0.23 

0.41 
0.40 

0.48 
0.49 

0.39 

0.53 
0.54 

0.74 
0.60 

0.57 
0.33 

0.52 
0.54 

0.55 
0.43 

0.56 
0.56 
0.52 

0.39 
0.61 

0.54 

0.01 

0.02 

0.26 

0.51 
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VERTICAL GRADIENTS 
MARCH 1997-NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Upper Groundwater Zone Lower Groundwater Zone Vertical Gradients 
Vertical Average Vertical 

Well Date GW Elevation Well Date GW Elevation Gradient (a) Gradient 

LW12D2 12/06/99 9.84 0.01 
LW12D2 02/16/00 9.32 0.02 
LW12D2 05/23/00 8.86 0.02 
LW12D2 08/29/00 4.56 0.02 
LW12D2 11/09/00 4.68 0.01 
LW12D2 02/12/01 5.36 0.01 
LW12D2 06/04/01 5.14 0.02 
LW12D2 08/16/01 3.81 0.02 
LW12D2 11/28/01 6.07 0.01 
LW12D2 02/27/02 6.86 0.02 
LW12D2 06/27/02 9.80 0.01 0.01 (c) 

LW20S 10/23/03 14.65 LW20D 08/27/03 4.65 0.61 
LW20S 02/19/04 16.96 LW20D 02/19/04 8.51 0.48 
LW20S 06/09/04 15.33 LW20D 06/09/04 9.06 0.38 
LW20S 08/10104 14.61 LW20D 08/10104 4.61 0.61 
LW20S 11/18/04 15.09 LW20D 11/18/04 5.34 0.59 0.53 

LW29S 10/23/03 12.46 LW29D 08/27/03 4.66 0.50 
LW29S 02/19/04 14.82 LW29D 02/19/04 8.57 0.37 
LW29S 06/09/04 13.49 LW29D 06/09/04 8.96 0.28 
LW29S 08/10104 12.78 LW29D 08/10104 4.60 0.52 
LW29S 11/18/04 12.37 LW29D 11/18/04 5.32 0.45 0.43 

LW32S 10/23/03 13.69 LW32D 08/27/03 4.36 0.68 
LW32S 02/19/04 17.12 LW32D 02/19/04 8.91 0.53 
LW32S 06/09/04 15.05 LW32D 06/09/04 9.45 0.39 
LW32S 08/10104 14.04 LW32D 08/10104 5.44 0.62 
LW32S 11/18/04 13.67 LW32D 11/18/04 6.23 0.54 0.55 

(a) 

Vertical gradient was calculated using a distance between the midpoint of the screened intervals in each 
groundwater zone or unit (including an adjustment for variations in the elevation of the water table within 
the screened interval). The screen was not fully saturated at time of WL measurements; midpoint of 
screened interval was adjusted to account for unsaturated portion of screen. 

(c) Monitoring wells LW12D1 and LW12D2 were abandoned in the summer of 2002 prior to the remedial 
action conducted within the former PCP mixing area. 

(b) LW12D2 is screened in the deep sand unit; values shown represent vertical gradient between 
lower groundwater zone and deep groundwater zone. 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

SEMIVOLATILES (~g/L) 

EPA Method SW8270 

Acenaphthene 
bis(2-Ethylhexyl)phthalate 

Fluorene 
Phenanthrene 
Pentachlorophenol 

PAHs (~g/L) 

EPA Method SW8270 - SIM 

Acenaphthene 
Acenaphthylene 

Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h, i)perylene 

Benzo(k)fluoranthene 

Chrysene 
Fluoranthene 
Fluorene 
I ndeno(1 ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 
pyrene 

VOLATILES (~g/L) 

EPA Method SW8260 

1,2,4-Trimethylbenzene 
Benzene 

Isopropyl benzene 

Methyl tert-Butyl Ether 
n-Butylbenzene 
n-Propylbenzene 
Naphthalene 
o-Xylene 
sec-Butylbenzene 
tert-Butylbenzene 

HYDROCARBONS (mg/L) 

NWTPH-Dx 

TPH-Diesel Range 

TPH-Motor Oil Range 

NWTPH-G 
TPH-Gasoline Range 

TABLE 7-1 
FOURTH QUARTER 2004 THROUGH SECOND QUARTER 2006 GROUNDWATER DATA - DETECTED ANAL YTES 

SHORELINE (BEACH) WELLS 
TIME OIL NORTHWEST TERMINAL 

Minimum Shoreline (Beach) Wells 
Preliminary LW36D LW36D LW36D LW37D LW37D LW37D LW38D LW38D LW38D LW39D LW39D 
Screening 0411059-08 0502088-01 P5F0441-04 0411059-09 0502088-02 P5F0441-05 0411059-10 0502088-03 P5F0441-03 0411059-11 0502088-04 

Level 11/10/2004 2117/2005 06/08/2005 11/10/2004 2117/2005 06/08/2005 11/10/2004 2117/2005 06/08/2005 11/10/2004 2117/2005 

520 (a) 0.99 U 0.951 U 5.00 U 1.01 U 1.01 U 5.00 U 0.984 U 0.997 U 5.00 U 1.06 U 0.978 U 

2.2 (b) 0.99 U 0.951 U 10.00 U 1.01 U 1.01 U 10.00 U 0.984 U 0.997 U 10.00 U 1.06 U 0.978 U 

3.9 (c) 0.99 U 0.951 U 5.00 U 1.01 U 1.01 U 5.00 U 0.984 U 0.997 U 5.00 U 1.06 U 0.978 U 

6.3 (c) 0.99 U 0.951 U 5.00 U 1.01 U 1.01 U 5.00 U 0.984 U 0.997 U 5.00 U 1.06 U 0.978 U 

(b) 4.95 U 4.76 U 10.00 U 5.07 U 5.04 U 10.00 U 4.92 U 4.99 U 10.00 U 5.29 U 4.89 U 

520 (a) 0.0505 U 0.0478 U 0.100 U 0.054 U 0.0499 U 0.100 U 0.12 0.0515 0.100 U 0.145 0.061 

620 (c) 0.0505 U 0.0478 U 0.100 U 0.054 U 0.0499 U 0.100 U 0.05 U 0.0515 U 0.100 U 0.0517 U 0.0509 U 

13 (c) 0.0505 U 0.0478 U 0.100 U 0.054 U 0.0499 U 0.100 U 0.05 U 0.0515 U 0.100 U 0.0517 U 0.0509 U 

0.018 (b) 0.0505 U 0.0478 U 0.100 U 0.054 U 0.0499 U 0.100 U 0.05 U 0.0515 U 0.100 U 0.0517 U 0.0509 U 

0.014 (c) 0.0505 U 0.0478 U 0.100 U 0.054 U 0.0499 U 0.100 U 0.05 U 0.0515 U 0.100 U 0.0517 U 0.0509 U 

0.018 (b) 0.0505 U 0.0478 U 0.100 U 0.054 U 0.0499 U 0.100 U 0.05 U 0.0515 U 0.100 U 0.0517 U 0.0509 U 

0.0505 U 0.0478 U 0.100 U 0.054 U 0.0499 U 0.100 U 0.05 U 0.0515 U 0.100 U 0.0517 U 0.0509 U 

0.018 (b) 0.0505 U 0.0478 U 0.100 U 0.054 U 0.0499 U 0.100 U 0.05 U 0.0515 U 0.100 U 0.0517 U 0.0509 U 

0.018 (b) 0.0505 U 0.0478 U 0.100 U 0.054 U 0.0499 U 0.100 U 0.05 U 0.0515 U 0.100 U 0.0517 U 0.0509 U 

6.16 (c) 0.0505 U 0.0478 U 0.100 U 0.0756 0.0499 U 0.100 U 0.05 U 0.0515 U 0.100 U 0.0517 U 0.0509 U 
3.9 (c) 0.0505 U 0.0478 U 0.100 U 0.054 U 0.0499 U 0.100 U 0.19 0.0515 0.100 U 0.0517 U 0.0509 U 

0.018 (b) 0.0505 U 0.0478 U 0.100 U 0.054 U 0.0499 U 0.100 U 0.05 U 0.0515 U 0.100 U 0.0517 U 0.0509 U 

620 (a) 0.0505 U 0.0478 U 0.100 U 0.054 U 0.0499 U 0.100 U 0.08 0.0515 U 0.100 U 0.114 0.0509 U 

620 (c) 0.0505 U 0.0478 U 0.100 U 0.054 U 0.0499 U 0.100 U 0.05 U 0.0515 U 0.100 U 0.0517 U 0.0509 U 

4000 (b) 0.0505 U 0.0478 U 0.100 U 0.0864 0.0499 U 0.100 U 0.05 U 0.0515 U 0.100 U 0.0517 U 0.0509 U 

130 (a) 1 U 1 U 1.00 U 1 U 1 U 1.00 U 1 U 1 U 1.00 U 1 U 1 U 

51 (b) 0.3 U 0.3 U 1.00 U 0.3 U 0.3 U 1.00 U 0.3 U 0.3 U 1.00 U 0.3 U 0.3 U 

130 (c) 1 U 1 U 2.00 U 1 U 1 U 2.00 U 1 U 1 U 2.00 U 1 U 1 U 

31,000 (d) 1 U 1 U 1.00 U 1 U 1 U 1.00 U 1 U 1 U 1.00 U 1 U 1 U 

130 (c) 1 U 1 U 5.00 U 1 U 1 U 5.00 U 1 U 1 U 5.00 U 1 U 1 U 

130 (c) 1 U 1 U 1.00 U 1 U 1 U 1.00 U 1 U 1 U 1.00 U 1 U 1 U 

620 (a) 1 U 1 U 2.00 U 1 U 1 U 2.00 U 1 U 1 U 2.00 U 1 U 1 U 

1.8 (c) 1 U 1 U 1.00 U 1 U 1 U 1.00 U 1 U 1 U 1.00 U 1 U 1 U 

130 (c) 1 U 1 U 1.00 U 1 U 1 U 1.00 U 1 U 1 U 1.00 U 1 U 1 U 

130 (c) 1 U 1 U 1.00 U 1 U 1 U 1.00 U 1 U 1 U 1.00 U 1 U 1 U 

0.252 0.243 U 0.250 U 0.25 U 0.248 U 0.250 U 0.954 0.375 0.250 U 0.455 0.247 U 

0.58 0,486 U 0.500 U 0.5 U 0,495 U 0.500 U 0.702 0,475 U 0.500 U 0.52 0,494 U 

12 (d) 0.1 U 0.1 U 0.080 U 0.1 U 0.1 U 0.080 U 0.120 0.1 U 0.080 U 0.133 0.1 U 
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LW39D-Dup LW39D 
0502088-05 P5F0441-02 
2/17/2005 06/08/2005 

0.99 U 5.00 U 

1.25 10.00 U 

0.99 U 5.00 U 

0.99 U 5.00 U 

4.95 U 10.00 U 

0.0612 0.100 U 

0.051 U 0.100 U 

0.051 U 0.100 U 

0.051 U 0.100 U 

0.051 U 0.100 U 

0.051 U 0.100 U 

0.051 U 0.100 U 

0.051 U 0.100 U 

0.051 U 0.100 U 

0.051 U 0.100 U 
0.051 U 0.100 U 

0.051 U 0.100 U 

0.051 U 0.100 U 

0.051 U 0.100 U 

0.051 U 0.100 U 

1 U 1.00 U 

0.3 U 1.00 U 

1 U 2.00 U 

1 U 1.00 U 

1 U 5.00 U 

1 U 1.00 U 

1 U 2.00 U 

1 U 1.00 U 

1 U 1.00 U 

1 U 1.00 U 

0.758 0.250 U 

0.509 U 0.500 U 

0.1 U 0.080 U 

Landau Associates 



OJ 
N 
--I o 
-->. 

o 
.j::>., ..-... 
CD 
"-" 
o 
1'0 
W 
o 
-->. 

.j::>., 

Sample Identification: 
Laboratory Identification: 

Date Collected: 

PRIORITY POLLUTANT 

METALS (mg/L) 

Arsenic (7060) 

Chromium (6010) 

Copper (6010) 

Lead (7421) 

Nickel (6010) 

Zinc (6010) 

TABLE 7-1 
FOURTH QUARTER 2004 THROUGH SECOND QUARTER 2006 GROUNDWATER DATA - DETECTED ANAL YTES 

SHORELINE (BEACH) WELLS 
TIME OIL NORTHWEST TERMINAL 

Minimum Shoreline (Beach) Wells 
Preliminary LW36D LW36D LW36D LW37D LW37D LW37D LW38D LW38D LW38D LW39D 
Screening 0411059-08 0502088-01 P5F0441-04 0411059-09 0502088-02 P5F0441-05 0411059-10 0502088-03 P5F0441-03 0411059-11 

Level 11/10/2004 2117/2005 06/08/2005 11/10/2004 2117/2005 06/08/2005 11/10/2004 2117/2005 06/08/2005 11/10/2004 

1.5 (e) 0.001 U 0.001 U 0.00106 0.00578 0.001 U 0.001 U 0.00867 0.00391 0.00438 0.0107 

0.011 (c) 0.005 U 0.0064 0.001 U I 0.02611 0.0078 0.001ul~ 0.008 0.001ul~ 
0.009 (I) 0.01 U 0.01 U 0.002 U 0.0196 0.01 U 0.002 U 0.01 U 0.01 U 0.002 U 0.01 U 

0.02 (e) 0.00025 U 0.0001 U 0.001 U 0.0098 0.000728 0.001 U 0.0002 U 0.000117 0.001 U 0.0003 

0.052 (c) 0.005 U 0.005 U 0.002 U 0.0117 0.005 U 0.002 U 0.005 U 0.005 U 0.002 U 0.005 U 

0.10 (Q) 0.01 U 0.01 U 0.005 U 0.0505 0.01 U 0.005 U 0.01 U 0.01 U 0.005 U 0.01 U 

Preliminary Screening Levels: 

(a) Oregon Screening Level Values (SLVs), surface water - aquatic and Oregon Ambient Water Quality Criteria (AWQC), Tables 20 and 33A, fresh water, acute. 

(b) Oregon AWQC, Tables 20 and 33A, fish consumption only and National Recommended Water Quality Criteria, organism only. 

(c) Oregon Screening Level Values (SLVs) - surface water, aquatic. 
Cd) Oregon Department of Environmental Quality Risk-Based Concentration, Groundwater in Excavation, Construction and Excavation Worker ("Risk-Based Decision 
Making for the Remediation of Petroleum-Contaminated Sites", ODEQ, September 22, 2003). 

LW39D 
0502088-04 
2117/2005 

0.00292 

0.0063 

0.01 U 

0.000132 

0.005 U 

0.01 U 

(e) Site-specific background concentrations (Phase I and II Contaminants of Potential Concern Screening Report, Time Oil Northwest Terminal, Landau Associates, September 10,1999). 

(f) Oregon Screening Level Values (SLVs), surface water - aquatic and National Recommended Water Quality Criteria, fresh water chronic. 

(g) Oregon AWQC, fresh water acute and fresh chronic. 

Notes: 

Highlighted values are detected concentrations. 

Outlined values are detected concentrations that exceed the minimum preliminary screening level. 

LW39D-Dup LW39D 
0502088-05 P5F0441-02 
2/17/2005 06/08/2005 

0.00274 0.00105 

0.0064 0.001 U 

0.01 U 0.002 U 

0.0001 0.001 U 

0.005 U 0.00365 

0.01 U 0.005 U 

Results are only shown for constituents where concentrations were detected in at least one of the riverbank and shoreline wells (except for pentachlorophenol). The results for the full set of analyzed constituents are 
included in the respective quarterly reports. 
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Location 

Main Terminal Tank Farm 
Area 

LW-27S 

LW-27S 

LW-27S 

LW-17D 

LW-17D 

LW-17D 

LW-17D 

LW-17D 

LW-21S 

LW-21S 

LW-19S 

LW-19S 

LW-19S 

LW-20S 

LW-20S 

LW-20S 

LW-26D 

LW-26D 

LW-26D 

LW-26D 

N 

N 

N 

P 

P 

P 

Q 

Q 

G13-3 

G13-3 

G9-1 

G9-1 

G14-1 

G14-1 

G14-1 

LW-23D 

LW-23D 

LW-23D 
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TABLE 7-2 
NAPL, SHEEN, AND ODOR OBSERVATIONS IN SOIL 

TIME OIL NORTHWEST TERMINAL 

Depth (ft. bgs) 

8 to 

8 to 

24 to 

o to 

19 to 

22 to 

27 to 

34 to 

4.5 to 

17 to 

7 to 

16 to 

18.5 to 

4 to 

13.5 to 

3.5 to 

3 to 

15 to 

24 to 

33 to 

2 to 

15 to 

17 to 

o to 

14 to 

16 to 

o to 

14 to 

12 to 

5 to 

8 to 

3 to 

to 

3.5 to 

8 to 

27 to 

24 to 

26 to 

24 

24 

44.5 

16 

22 

27 

34 

40 

17 

17.5 

16 

18.5 

19 

13.5 

14.5 

13.5 

15 

24 

26.5 

35 

15 

17 

18 

14 

16 

17.5 

14 

17 

16 

12 

16 

8 

3.5 

8 

16 

29 

26 

27 

NAPL Sheen 

product at 22.5 no 

no no 

no no 

no no 

no no 

no heavy 

no mild 

no no 

no moderate 

no no 

no no 

no slight 

no no 

no no 

no no 

no slight 

no no 

no slight 

no no 

no no 

no no 

no slight 

no no 

no no 

no yes 

no no 

no no 

no yes 

no no 

no no 

no no 

no no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

Presence of: 

Odor 

slight diesel 

strong diesel 

faint diesel 

mild petroleum-like 

mild petroleum-like 

strong petroleum-like 

strong petroleum-like 

mild petroleum-like 

strong diesel 

mild diesel 

strong diesel 

strong diesel 

mild diesel 

strong diesel 

mild diesel 

strong diesel 

slight diesel 

strong diesel 

strong diesel 

mild asphaltic 

faint diesel-type 

faint diesel-type 

faint diesel-type 

strong gasoline 

strong gasoline 

faint hydrocarbon 

strong gasoline 

strong gasoline 

very strong petroleum 

strong petroleum 

very strong petroleum 

mild petroleum 

mild ethanol 

mild petroleum 

strong petroleum 

slight to moderate petroleum-like 

slight petroleum-like 

moderate petroleum-like 

7/19/05 IIEdmdatalwprocl231100911321Phili RI 0719051Phlll RI Rpt_ Tb 7-2 Field observations Landau Associates 
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TABLE 7-2 
NAPL, SHEEN, AND ODOR OBSERVATIONS IN SOIL 

TIME OIL NORTHWEST TERMINAL 

Presence of: 

Location Depth (ft. bgs) NAPL Sheen Odor 

RW-2 19 to 42 no no slight to moderate hydrocarbon 

LW-22D 25 to 30.5 no no slight petroleum-like 

LW-4S 18 to 20 no no slight organic 

LW-15D 25 to 40 no no mild petroleum-like 

G2-2 22 to 24 no no mild petroleum 

G3-1 12 to 16 no no mild petroleum 

LW-24D 26 to 30 no no mild diesel 

LW-8S 0 to 16.5 no no hydrocarbon 

R 15 to 22 no no faint, sweet, soap-like 

R 22 to 30 no no faint diesel-type 

LW-4D 27.5 to 40.5 no no faint to moderate hydrocarbon 

LW-4D 26 to 27.5 no no faint hydrocarbon 

0 25 to 30 no no faint diesel-type 

LW-25D 28.5 to 31.5 no no faint diesel 

LW-6D 28 to 35 no no faint 

Bell Terminal Tank Farm Area 

LW-32D 14 to 17 no slight strong diesel 

LW-32D 17 to 18 no moderate strong diesel 

LW-32D 18 to 19 no strong strong diesel 

LW-32S 15 to 20 no moderate slight diesel 

G25-1 17 to 19.5 no slight no 

LW-30D 12.5 to 16.5 no no strong petroleum-like 

LW-30D 16.5 to 17.5 no slight strong petroleum-like 

LW-30S 12.5 to 14 no no mild petroleum 

LW-30S 14 to 17 no no strong petroleum 

LW-30S 17 to 18 no slight strong petroleum 

LW-30S 18 to 19 no slight mild petroleum 

BT-05 16 to 19.5 no trace strong petroleum-like 

BT-05 13 to 16 no no strong petroleum-like 

BT-01 14 to 19.75 no no very strong petroleum-like 

BT-01 12 to 14 no no strong petroleum-like 

BT-03 13.5 to 17 no no strong petroleum-like 

BT-03 17 to 20 no no mild petroleum-like 

BT-06 14 to 18.5 no no strong petroleum-like 

BT-08 15 to 19 no no strong petroleum-like 

7/19/05 IIEdmdatalwprocl231100911321Phili RI 0719051Phlll RI Rpt_ Tb 7-2 Field observations Landau Associates 
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TABLE 7-2 
NAPL, SHEEN, AND ODOR OBSERVATIONS IN SOIL 

TIME OIL NORTHWEST TERMINAL 

Presence of: 

Location Depth (ft. bgs) NAPL Sheen Odor 

BT-09 15.5 to 17 no no strong petroleum-like 

G26-1 15 to 16 no no strong petroleum 

LW-35D 28.5 to 29.5 no no mild rotton sewer-like 

BT-02 16 to 19 no no mild petroleum-like 

BT-04 14 to 24 no no mild petroleum-like 

BT-07 15.5 to 19.5 no no mild petroleum-like 

G21-1 17 to 20 no no mild petroleum 

G22-1 15.5 to 16 no no mild petroleum 

LW-31S 16.5 to 18.5 no no mild gasoline-like 

LW-28S 13 to 13.5 no no mild ethanol-like 

SCH-56 14 to 16 no no petroleum-like 

SCH-56 16 to 18 no yes yes 

SCH-56 18 to 20 no no slight 

SCH-57 11.5 to 12 no no diesel 

SCH-57 15 to 18.5 no no slight to moderate petroleum-like 

SCH-59 12 to 14 no no moderate non-petroleum-like 

SCH-59 14 to 17 no no moderate to strong 

SCH-59 17 to 17.5 no slight strong 

SCH-61 15.6 to 17.8 no no moderate to strong 

SCH-63/63B 14.5 to 16 no no moderate to strong petroleum-like 

16 to 18 no slight petroleum-like 

Phase II Study Area 

LB14 8 to 16 no heavy strong 

LB14 16 to 18.5 no slight faint 

LW-8S 16.5 to 17.5 no medium strong hydrocarbon 

LW-2S 8 to 10 no no faint hydrocarbon 

LW-2S 10 to 11 no slight faint hydrocarbon 

LW-2S 11 to 17 no moderate moderate hydrocarbon 

LW-2S 17 to 18 no slight moderate hydrocarbon 

LB12 12 to 16 no slight slight to moderate 

LB13 11 to 16 no slight slight to moderate 

LB13 16 to 18 no slight slight 

LB17 0.5 to 1.5 trace slight moderate 

LB17 9 to 12 no slight moderate 

7/19/05 IIEdmdatalwprocl231100911321Phili RI 0719051Phlll RI Rpt_ Tb 7-2 Field observations Landau Associates 

BZT0104(e)023017 
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TABLE 7-2 
NAPL, SHEEN, AND ODOR OBSERVATIONS IN SOIL 

TIME OIL NORTHWEST TERMINAL 

Presence of: 

Location Depth (ft. bgs) NAPL Sheen Odor 

LB17 12.5 to 19.5 no slight no 

LB2 6 to 9 no slight faint hydrocarbon 

LB2 9 to 16 no no faint hydrocarbon 

LB-25 12.5 to 17 no slight petroleum 

RW-3 8.5 to 15.5 no slight strong mineral spirit 

RW-3 15.5 to 17.5 no no slight mineral spirit 

OX-8D 14 to 17 no no strong mineral spirit/PCP 

OX-8S 13 to 17 no no strong mineral spirit/PCP 

LW-11S 0 to 15 no no strong mineral spirit 

LW-11D 0 to 15 no no strong mineral spirit 

LW-12D1 0 to 16.5 no no stro ng hyd roca rbo n 

LW-12D1 20 to 35 no no strong hydrocarbon 

LW-12D2 0 to 16.5 no no stro ng hyd roca rbo n 

LW-12D2 20 to 30 no no strong hydrocarbon 

LW-12D2 90 to 100 no no slight to moderate hydrocarbon 

LW-12D2 30 to 90 no no moderate hydrocarbon 

LB-24 0 to 14 no no slight 

LB3 4 to 14 no no moderate hydrocarbon 

LW-3D 13 to 17 no no moderate hydrocarbon 

OX-6S 15.5 to 18 no no mild mineral spirit/PCP 

OX-7S 16 to 18 no no mild mineral spirit/PCP 

LB-11 10 to 17.5 no no faint to moderate hydrocarbon 

LB-5 to 9 no no faint hydrocarbon 

LB-8 4 to 5 no no faint hydrocarbon 

7/19/05 IIEdmdatalwprocl231100911321Phili RI 0719051Phlll RI Rpt_ Tb 7-2 Field observations Landau Associates 
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TABLE 7-3 
LNAPL OBSERVATIONS AND MEASUREMENTS IN GROUNDWATER 

AUGUST 1993 - NOVEMBER 2004 
TIME OIL NORTHWEST TERMINAL 

LNAPL 
Well Date Time Thickness (It) Observations 

Upper Zone Groundwater Monitoring Wells: 
N 03/25/1997 1148 
N 03/31/1997 0859 
N 07/16/1997 0720 
N 10/21/1997 1609 
N 10/23/1997 1720 
N 01/27/1998 1113 
N 05/18/1998 1720 
N 08/17/1998 1040 
N 11/13/1998 0948 
N 02/16/1999 1255 
N 05/18/1999 1447 
N 09/21/1999 1123 
N 12/06/1999 1400 
N 02/16/2000 1010 
N 05/23/2000 1624 
N 08/29/2000 1307 
N 11/0912000 1226 
N 02/12/2001 1549 
N 06/04/2001 1131 
N 08/16/2001 1029 
N 11/28/2001 11 27 
N 02127/2002 1325 
N 04/05/2002 0809 
N 05/29/2002 0000 
N 06/27/2002 1412 
N 08/26/2002 1556 
N 11113/2002 0727 
N 02111/2003 0849 
N 05/08/2003 0651 
N 08/27/2003 1333 
N 10/23/2003 1208 
N 02/19/2004 1221 
N 06/09/2004 0736 
N 08/10/2004 1055 
N 11/18/2004 0838 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

03/25/1997 
03/31/1997 
07/16/1997 
10/21/1997 
10/23/1997 
01/27/1998 
05/18/1998 
08/17/1998 
11/13/1998 
02/16/1999 
05/18/1999 
09/21/1999 
12/06/1999 
02/16/2000 
05/23/2000 
08/29/2000 
11/0912000 
02/12/2001 
06/04/2001 
08/16/2001 
11/28/2001 
02/27/2002 
04/05/2002 
05/29/2002 
06/27/2002 
08/26/2002 
11/13/2002 
02/11/2003 
05/08/2003 
08/27/2003 
10/23/2003 
02/19/2004 
06/09/2004 
08/10/2004 
11/18/2004 

1145 
0855 
0715 
1605 
1725 
1109 
1718 
1037 
0946 
1252 
1443 
1120 
1355 
1008 
1621 
1304 
1224 
1546 
1127 
1028 
1124 
1322 
0807 
0000 
1411 
1554 
0725 
0844 
0647 
1330 
1205 
1219 
0735 
1053 
0837 

1,20 

0,02 
0,06 
0,02 
0,01 
0,27 
0,04 
0,01 

0,03 

0,03 

0,17 

0,01 
0,05 
0,06 
013 
0,01 

0,01 
0,03 

0,10 
0,10 

0,04 
0,01 
0,01 

0,02 

Hydrocarbon odor, product 
Light brown color; thick coating on probe 
No product - strong petroleum odor 
No product - strong petroleum odor 

Thin coat of thick product 

Strong petroleum odor 

Strong petroleum odor, no product 

Trace product 
Trace product 

Product present 

Hydrocarbon odor, product 
Light coating on probe; light brown color 
No product - strong petroleum odor 
No product - strong petroleum odor 

Trace of product on probe 
Sheen on probe, strong petroleum odor 
Strong gasoline odor 
Strong petroleum odor 

Trace of product on surface 

Trace product 

Strong ethanol-like odor 

Trace product 

Product present 
Product present 
Trace product 

New reference elevation July 2004 

7/19105 IIEdmdatalwprocl231100911321Phili RI 0719051Phlll RI Rpt_Tb 7-3 wells with product 

Page 1 of 5 

Landau Associates 

BZT0104(e)023019 



Well Date 

Q 03/25/1997 
Q 03/31/1997 
Q 07/16/1997 
Q 10/21/1997 
Q 10/23/1997 
Q 01/27/1998 
Q 05/18/1998 
Q 08/17/1998 
Q 11/13/1998 
Q 02/16/1999 
Q 05/18/1999 
Q 09/21/1999 
Q 12/06/1999 
Q 02/16/2000 
Q 05/23/2000 
Q 08/29/2000 
Q 11/0912000 
Q 02/12/2001 
Q 06/04/2001 
Q 08/16/2001 
Q 11/28/2001 
Q 02/27/2002 
Q 04/05/2002 
Q 05/29/2002 
Q 06/27/2002 
Q 08/26/2002 
Q 11/13/2002 
Q 02/11/2003 
Q 05/08/2003 
Q 08/27/2003 
Q 10/23/2003 
Q 02/19/2004 
Q 06/09/2004 
Q 08/10/2004 
Q 11/18/2004 

LW007S 03/31/1997 
LW007S 07/16/1997 
LW007S 10/21/1997 
LW007S 01/27/1998 
LW007S 05/18/1998 
LW007S 08/17/1998 
LW007S 11/13/1998 
LW007S 02/16/1999 
LW007S 05/18/1999 
LW007S 09/21/1999 
LW007S 12/06/1999 
LW007S 02/16/2000 
LW007S 05/23/2000 
LW007S 08/29/2000 
LW007S 11/0912000 
LW007S 02/12/2001 
LW007S 06/04/2001 
LW007S 08/16/2001 
LW007S 11/28/2001 
LW007S 02/27/2002 
LW007S 03/05/2002 
LW007S 04/05/2002 
LW007S 05/29/2002 
LW007S 06/27/2002 
LW007S 08/26/2002 
LW007S 11/13/2002 
LW007S 02/11/2003 
LW007S 05/08/2003 
LW007S 08/27/2003 
LW007S 10/23/2003 
LW007S 02/19/2004 
LW007S 06/09/2004 
LW007S 08/10/2004 
LW007S 11/18/2004 

LW008S 05/18/1999 
LW008S 09/21/1999 
LW008S 12/06/1999 
LW008S 02/16/2000 

TABLE 7-3 
LNAPL OBSERVATIONS AND MEASUREMENTS IN GROUNDWATER 

AUGUST 1993 - NOVEMBER 2004 

Time 

1142 
0852 
0710 
1604 
1729 
1105 
1716 
1035 
0944 
1249 
1440 
1117 
1353 
1006 
1619 
1301 
1223 
1545 
1125 
1026 
1121 
1320 
0805 
0000 
1410 
1552 
0730 
0847 
0648 
1328 
1203 
1217 
0734 
1052 
0835 

1105 
0805 
1645 
1247 
1748 
1048 
1012 
1353 
1523 
1203 
1427 
1046 
1709 
1353 
1314 
1539 
1217 
1133 
1222 
1415 
1052 
0857 
0000 
1445 
1718 
0916 
1037 
0827 
1458 
1339 
1442 
0925 
1126 
0855 

1455 
1224 
1440 
1016 

TIME OIL NORTHWEST TERMINAL 

LNAPL 
Thickness (It) Observations 

Hydrocarbon odor 
0.02 Light coating on probe; light brown color 

No product - strong petroleum odor 
No product - strong petroleum odor 

Slight sheen on probe; no product, strong petroleum odor 
0.01 Strong gasoline odor 
0.01 Strong petroleum odor 

0.42 

Strong odor when cap removed 

Film of product 
Strong petroleum odor, no product 

Trace of product 

Trace product 

Strong petroleum odor, no product 
Trace product 
Trace product 
Trace product 

0.01 Product present 

0.22 

0.24 
Trace product 

0.25 

Strong gasoline odor 
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TABLE 7-3 
LNAPL OBSERVATIONS AND MEASUREMENTS IN GROUNDWATER 

AUGUST 1993 - NOVEMBER 2004 
TIME OIL NORTHWEST TERMINAL 

LNAPL 
Well Date Time Thickness (It) Observations 

LV'v008S 05/23/2000 1742 
LV'v008S 08/29/2000 1426 
LV'v008S 11/0912000 1332 
LV'v008S 02/12/2001 1558 
LV'v008S 06/04/2001 1305 
LV'v008S 08/16/2001 1200 
LV'v008S 11/28/2001 1257 0.04 
LV'v008S 02/27/2002 1437 
LV'v008S 03/05/2002 1109 
LV'v008S 04/05/2002 0817 
LV'v008S 05/29/2002 0000 
LV'v008S 06/27/2002 1521 
LV'v008S 08/26/2002 1638 
LV'v008S 11/13/2002 0850 
LV'v008S 02/11/2003 0948 
LV'v008S 05/08/2003 0800 
LV'v008S 08/27/2003 1425 
LV'v008S 10/23/2003 1242 
LV'v008S 02/19/2004 1503 
LV'v008S 06/09/2004 0843 
LV'v008S 08/10/2004 1205 
LV'v008S 11/18/2004 0915 

LV'v011S 05/18/1999 1510 
LV'v011S 09/21/1999 1151 
LV'v011S 12/06/1999 1505 
LV'v011S 02/16/2000 1101 
LV'v011S 05/23/2000 1101 
LV'v011S 08/29/2000 1455 
LV'v011S 11/0912000 1336 0.37 First occurrence of product in well. 
LV'v011S 02/12/2001 1518 
LV'v011S 06/04/2001 1312 
LV'v011S 08/16/2001 1124 0.28 
LV'v011S 11/28/2001 1251 Trace product 
LV'v011S 02/27/2002 1459 
LV'v011S 03/05/2002 1140 
LV'v011S 04/05/2002 0834 
LV'v011S 05/29/2002 0000 
LV'v011S 06/27/2002 1509 
LV'v011S 08/26/2002 1648 
LV'v011S 11/13/2002 0854 
LV'v011S 02/11/2003 1003 
LV'v011S 05/08/2003 0807 
LV'v011S 08/27/2003 1436 
LV'v011S 10/23/2003 1412 
LV'v011S 02/19/2004 1402 
LV'v011S 06/09/2004 0856 
LV'v011S 08/10/2004 1208 
LV'v011S 11/18/2004 0908 0.09 

LV'v021S 10/23/2003 1216 
LV'v021S 02/19/2004 1454 1.03 
LV'v021S 06/09/2004 0744 0.11 
LV'v021S 08/10/2004 1102 0.17 
LV'v021S 11/18/2004 0843 0.11 

LV'v027S 10/23/2003 1220 
LV'v027S 02/19/2004 1244 0.69 
LV'v027S 06/09/2004 0739 
LV'v027S 08/10/2004 1058 0.12 
LV'v027S 11/18/2004 0739 0.02 

PZ2 06/27/2002 1518 
PZ2 08/26/2002 1634 
PZ2 11/13/2002 0825 
PZ2 02/11/2003 0944 
PZ2 05/08/2003 0745 
PZ2 08/27/2003 1403 
PZ2 10/23/2003 1321 0.06 
PZ2 02/19/2004 1350 
PZ2 06/09/2004 0833 
PZ2 08/10/2004 1202 
PZ2 11/18/2004 0920 

OX001S 06/27/2002 1513 
OX001S 08/26/2002 1645 
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Well Date 

OX001S 11/13/2002 
OX001S 02/11/2003 
OX001S 05/08/2003 
OX001S 08/27/2003 
OX001S 10/23/2003 
OX001S 02/19/2004 
OX001S 06/09/2004 
OX001S 08/10/2004 
OX001S 11/18/2004 

OX002S 06/27/2002 
OX002S 08/26/2002 
OX002S 11/13/2002 
OX002S 02/11/2003 
OX002S 05/08/2003 
OX002S 08/27/2003 
OX002S 10/23/2003 
OX002S 02/19/2004 
OX002S 06/09/2004 
OX002S 08/10/2004 
OX002S 11/18/2004 

OX003S 06/27/2002 
OX003S 08/26/2002 
OX003S 11/13/2002 
OX003S 02/11/2003 
OX003S 05/08/2003 
OX003S 08/27/2003 
OX003S 10/23/2003 
OX003S 02/19/2004 
OX003S 06/09/2004 
OX003S 08/10/2004 
OX003S 11/18/2004 

Deel:!Wells: 
B2 08/11/1993 
B2 10/26/1993 
B2 11/17/1993 
B2 12/17/1993 
B2 01/17/1994 
B2 02/18/1994 
B2 03/18/1994 
B2 04/18/1994 
B2 05/18/1994 
B2 06/17/1994 
B2 07/19/1994 
B2 08/17/1994 
B2 09/16/1994 
B2 10/17/1994 
B2 11/21/1994 
B2 12/19/1994 
B2 01/18/1995 
B2 02/21/1995 
B2 03/21/1995 
B2 04/19/1995 
B2 05/19/1995 
B2 07/17/1995 
B2 08/22/1995 
B2 09/22/1995 
B2 11/20/1995 
B2 12/01/1995 
B2 12/19/1995 
B2 01/19/1996 
B2 02/20/1996 
B2 03/19/1996 
B2 04/19/1996 
B2 07/22/1996 
B2 08/20/1996 
B2 09/24/1996 
B2 10/28/1996 
B2 12/13/1996 
B2 03/25/1997 
B2 03/31/1997 
B2 07/16/1997 
B2 10/21/1997 

TABLE 7-3 
LNAPL OBSERVATIONS AND MEASUREMENTS IN GROUNDWATER 

AUGUST 1993 - NOVEMBER 2004 
TIME OIL NORTHWEST TERMINAL 

LNAPL 
Time Thickness (It) Observations 

0830 
0959 
0804 
1438 
1409 
1410 
0845 
1207 
0907 0,03 

1512 
1644 
0833 New reference elevation September 2002 
1006 
0809 
1433 
1414 0,31 
1407 
0852 New reference elevation July 2004 
1209 
0910 013 

1514 
1642 
0831 
0958 
0803 
1440 
1410 
1409 
0851 
1206 
0913 0,33 

1002 Slight sheen, slight to mod mineral spirits-like odor 
1332 
1332 
1259 
1312 
1420 
1259 
1442 
1522 
1454 
0920 
0735 
0727 
0903 
1151 
1110 
1118 
1323 
1305 
1248 
1338 
1355 
0753 
0828 
0757 
0829 
0726 
0838 
1042 
0923 
1153 
1424 
1420 
0811 
1109 
1047 
1202 
0927 
0745 
1630 
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Well 

B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 

TABLE 7-3 
LNAPL OBSERVATIONS AND MEASUREMENTS IN GROUNDWATER 

AUGUST 1993 - NOVEMBER 2004 
TIME OIL NORTHWEST TERMINAL 

LNAPL 
Date Time Thickness (It) Observations 

01/27/1998 
05/18/1998 
08/17/1998 
11/13/1998 
02/16/1999 
05/18/1999 
09/21/1999 
12/06/1999 
02/16/2000 
05/23/2000 
08/29/2000 
11/0912000 
02/12/2001 
06/04/2001 
08/16/2001 
11/28/2001 
02/27/2002 
06/27/2002 
08/26/2002 
11/13/2002 
02/11/2003 
05/08/2003 
08/27/2003 
10/23/2003 
02/19/2004 
06/09/2004 
08/10/2004 
08/10/2004 
11/18/2004 

1206 
1754 
1023 
1017 
1334 
1550 
1218 
1439 
1056 
1733 
1420 
1329 
1527 
1304 
1158 
1246 
1435 
1507 
1701 
0903 
1014 
0813 
1532 
1408 
1412 
0902 
0850 
1029 
0813 

NM = Not measured. 
NA = Not available. 
-- No measurable product or odor observed. 
* Well Point 

Notes: 
(1) Reference Elevation (Ref. Elev) is the north side of the top of the 1.25-, 2- or 4-inch well casing, 

reference elevation surveys were conducted by Zarosinski-Tatone Engineers, Inc., Portland, Oregon 
For the river gauge, the reference elevation was measured at a marked location on the south side of 
the dock on the V'v1l1ametle River. 

(2) Depth to water (DTW) measured from surveyed reference elevation [see note (1)]. 
(3) V'v1here LNAPL thickness measured, groundwater elevation adjusted to account for the presence of 

LNAPL in the well using the method in " Estimation of Free Hydrocarbon Volume from Fluid Levels 
in Monitoring Wells" [Lenhard and Parker 1990;Groundwater 28(1)57-67] 
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(5 
en 

BT-01 

SAMPLE DATA SOIL PROFILE 

Qi "0 Drilling Method: Geoprobe™ .c Q) .0 "0 
E Q. E .c 
::J ~ '0 » E 28.59 (MSL) g c z~ E C/) » Ground Elevation (ft)· 0 

0 2~ Qi u. Q. U (J) 

~ a. -.. 
B:: :c (J) .c Q.Q) II) 

c.. > Ec E 
== 

Co () 
Q) 

Q) m- m 0 0 ~ C/) 

0 iIi c/)o/s (J) m 0:: " :J 
0 

1.IJ d4 ·.u'o· GP Brown, sandy GRAVEL (dry to moist) (no 0 
SP "-. odor no sheen)-

2]] d4 0 
Brown, fine to medium SAND with gravel 
(moist) (no odor, no sheen) 

25 
· . No gravel. 

0 
5 

~ 3 b3 
· . 

.. 
· . 

. . 

20 0 
. '. 

10 4 ~ b3 .' 

· . 

820 
SP Brown, fine to medium SAND with trace silt 

(moist) (strong petroleum-like odor, no 

~ 
sheen) 

15 
5 b3 

SP- Gray, fine to medium SAND with silt 

15 
SM (medium dense, wet) (very strong 

petroleum-like odor, no sheen) 

6 b3 1756 
10 

20 \li!bJ'-------- Grav SILT w~h fine sand 

Boring Completed 07/08/02 
Total Depth of Boring'" 20.0 ft. 

25 

30 
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Boring backfilled with bentonite chips following sample collection. 

Time Oil NWTerminal 

IAlANDJW Portland, Oregon Log of 
AsSOCIATES 

GROUNDWATER 

Q) 
> 
Q) 

..J 

Qi 
iii 
S 

~ 

-

-

'Sl ATD 

-

-

-

Figure 

BT-01 2-2 
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a; 
...J 
W 

~ 
(!) 
o 
...J 
(!) 
z 
0: o 
CD 
...J 

6 
C/l 

g 
.t:: 

a. 
Q) 

a 
0 

5 

10 

15 

20 

SAMPLE DATA 

Qi 
.c Q) 

E Co 
::J ~ (5 

E c ZCii 0 
. 2 ... 

..91~ Q) ~ a. 
iii Col!) C. .e, 
> Ec E ~ Q) a 
ill "'- '" u)od U) iii a:: 

1~ d4 0 

2]] d4 0 

25 

0 

3 ~ b3 

20 
0 

4 ~ b3 

0 

15 

5 

~ 
b3 

10 6 b3 231 

Boring Completed 07/08/02 
Total Depth of BOring = 20.0 ft. 

0 
.0 (5 
E .c 
» E 
(I) » 
u (I) 

:c (I) 
Co U 
'" (5 (I) 

::J 

;->~ci GP 
:)'°.0 

SP 

SP 

. . .. 
.. 

·jT SM 
I I ML 

BT-02 

SOIL PROFILE 

Drilling Method:_G=-e-'-o'-"p..cro=-b-cec..™ ______ _ 

Ground Elevation (ft)· 28.13 (MSL) 

Brown, sandy GRAVEL (dry) 

Brown, fine to medium SAND (moist) (no 
odor, no sheen) 

Becomes wet. 

Gray, fine to medium SAND (wet) (mild 
petroleum-like odor, no sheen) 

Gray, silty, fine to medium SAND (wet) 
Gray SILT w~h sand and wood debris (wetl 

¥ ATD 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the tex1 of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Boring backfilled w~ bentonite chips following sample collection. 

Time Oil NW Terminal 
Portland, Oregon Log of BT-02 

GROUNDWATER 

-

-

-

-

Figure 
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Gj 
....J 
W 

~ 
(!) 
o 
....J 
(!) 
Z a: o 
'" ....J 
(5 
CJ) 

'" '" 8 
'" N 

c 
.9 g 
iii 
> 
Q) 

iIi 

.<= 
C. 
Q) 

o 
o 

25 

5 

20 

10 

15 

15 

10 

20 

SAMPLE DATA 

Q> 
.c Q) 

E c. 
::> ~ (5 z- 0 E co Q> ~C: u. a. 
c.Q) 0.. u; .e: 
Ec E 3: 
co- co 0 0 
UJo/S UJ 10 a:: 

1---.J d4 0 

2]] d4 0 

0 

3 ~ b3 

o 

4 ~ b3 

5 b3 791 

6 b3 116 

Boring Completed 07/08/02 
Total Depth of Boring = 20.0 ft. 

<5 
.0 
E 
>-

UJ 
0 :c 
a. 
f! 
(j 

pUp 
0° 0 

<5 
.0 
E 
>-

UJ 
UJ 
U 
UJ 
:::> 
GP 

SP 

SP­
SM 

ML 

BT-03 

SOIL PROFILE 

Drilling Method:----'G=-e=-0:Lp"-ro=-b=-e:....
T
_
M 
______ _ 

Ground Elevation (ft)· 28.32 (MSL) 

Brown, sandy GRAVEL (dry) 

Brown, fine to medium SAND (moist) (no 
odor, no sheen) 

Becomes wet 

Gray, fine to medium SAND with silt (wet) 
(strong petroleum-like odor, no sheen) 

Gray, sandy SILT (wet) (mild petroleum-like 
odor, no sheen) 

GROUNDWATER 

-

-

'Sl ATD 

-

25 -

30 -
Notes: 1. Stratigraphic contacts are based on field Interpretations and are approximate. 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Boring backfilled with bentonite chips following sample collection. 

LANDAU 
AsSOCIATES 
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Portland, Oregon Log of BT-03 
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8 
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("oj 

20 

10 

I-
! 

15 

15 

10 

20 

5 

25 

30 
Notes: 

4 b3 

~ 5l-5 b3 
SP Gray, fine to medium SAND with trace silt 

(wet) (mild petroleum-like odor, no sheen) 

6 b3 

7 b3 

8 b3 

Ml Gray, sandy SilT (wet) (no odor, no sheen) 

9 b3 

,-, 

Boring Completed 07/09/02 
Total Depth of Boring = 28.0 ft. 

1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Boring backfilled with bentonite chips following sample collection. 

Time Oil NW Terminal 
Portland, Oregon Log of BT-04 

-

-

ATD 

-

-

-

--f-

-

Figure 

2-5 ~lANDAU 
AsSOCIATES 

~--------------------~--------------------------------~----~ 
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(!) 
o 
-' 
(!) 
z 
i2 
o 
<Xl 
-' 
5 
VJ 

~ 

en 
'" en g 
~ 

g 
.c 
a. 
III 
0 
0 

5 

10 

15 

20 

25 

30 

c 
0 

~ 
> 
III 
[jj 

25 

20 

I 
15 

10 

Notes: 

BT-05 

SAMPLE DATA SOIL PROFILE 

~ 0 Drilling Method: Geoprobe™ .D III .D 0 
E c. E .D 
::l ~ (5 >. E 28.40 (MSL) zRi E en >. Ground Elevation (ft)· 0 
..91~ ~ u... c. 0 en ..... :2 C.1Il 0. (/) .3: en 
E"E E ~ c. D 
ro- ro 0 0 ~ en en.., en iD a: Cl ::J 

1..IJ d4 p.u6 GP Brown, sandy GRAVEL (dry) 0 
b.Co 

2]] d4 0 
SP Brown, fine to medium SAND (moist) (no 

odor, no sheen) 

0 

3 ~ b3 

0 

4 ~ b3 

413 

SP Gray, fine to medium SAND with trace silt 

5 

J 
b3 

(moist to wet) (strong petroleum-like odor, 
no sheen) 

Trace sheen. 

S b3 864 

Wood debris from 18.5 ft to 18.9 It. 

I I ML Gray, sandy SILT (wet) 

Boring Completed 07/08/02 
Total Depth of Boring = 20.0 ft. 

_. 

1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of gnaphics and symbols. 
4. Boring backf~led with bentonite chips following sample collection. 

Time Oil NW Terminal IA L\NDAU Portland, Oregon Log of 
AsSOCIATES 

GROUNDWATER 

Qj 
> 
III 
-I 

~ 

~ 
-

-

-

"Sl ATD 

-

-

-

Figure 

BT-05 2-6 
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~ 
--' w 

~ 
<!l o 
--' 
<!l z 
0:: 
o 
<D 
--' o 
en 

en 
M 

8 
~ 

I '5l-15 5 

~ 
b3 ATD 

431 
SP Gray, fine to medium SAND with trace silt 

(moist) (strong petroleum-like odor, no 
15 sheen) -

l-
Becomes wet at 15.5 ft. 

S b 3 219 

'" ~ WD Wood. 

20 Boring Completed 07/09/02 
Total Depth of Boring = 19.0 ft. 

-

-

30 -
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'Soil Classification System and Key' figure for explanation of graphics and symbols. 
4. Boring backfilled with bentonite chips following sample collection. 

IA LANDAU 
~ AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon Log of BT-06 

Figure 

2-7 
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Gj 
...J 
W 

~ 
(!) 
o 
...J 
(!) 
Z a: o 
CD 
...J 
(5 

'" 

SAMPLE DATA 

lii 
.D Ql 

E a. 
::J >. (5 

g c: Z"(O f- e E .2 .9lC: lii ~ a. 
.c iii Q.Q) a. en -e, 
0.. > Ei:: E 3: 

Q) 0 Ql iIi "'- nI e 
0 ene<! (J) iIi a... 

0 
I 1-.aJ d4 0 
I 

2]] d4 0 

25 

0 
5 

~ 3 b3 

20 o 

10 4 ~ b3 

J 
0 

15 

5 b3 

15 

10 6 b3 0 

20 

Boring Completed 07/08/02 
Total Depth of Boring = 20.0 ft. 

(5 
.0 (5 
E .D 
>. E 

(J) >. 
u en 
:c en a. 0 
~ en 
(!) :::l 

pYc:i· GP 
bO.o 

SP 

SP-
SM 

I I ML 

BT-07 

SOIL PROFILE 

Drilling Method:--.:G::.e::.o::rp:..:.r:::ob::.:e:..TM ______ _ 

Ground Elevation (ft)· 28.20 (MSL) 

Brown. sandy GRAVEL (dry) 

Brown, fine to medium SAND (moist) (no 
odor, no sheen) 

Becomes wet. 

Gray, fine to medium SAND with silt (wet) 
(mild petroleum-like odor, no sheen) 

Gray SILT with fine sand (wet) 

GROUNDWATER 

-

-

'Sl- ATD 

-

25 -

30 -
Notes: 1. Stratigraphic contacts ana based on field interpretations and are approximate. 

2. Reference to the text of this naport is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'Soil Classificatlon System and Key' figure for explanation of graphics and symbols. 
4. Boring backfilled with bentonite chips following sample collection. 

Time Oil NW Terminal 
Portland, Oregon Log of BT-O? 

Figure 

2-8 IA LANDAU 
AsSOCIATES ~ ____________________ -L ________________________________ ~ ____ ~ 
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BT-08 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

'- (5 Geoprobe 1M Q) 
Drilling Method: .0 Q) .a (5 

E 0. E .0 Q) ::l ~ (5 >. E 28.11 (MSL) z[;j E CJ) Ground Elevation (It)· > g c: 0 >. Q) 
.2 ~C: Qi ~ 0. 0 CJ) ...J 

.r:: iii 0.Q) 0. '" ~ :2 CJ) '-

c. > E"E E :;: 0. U 2 
Q) Q) ro- ro 0 0 ~ CJ) 3: 0 [jJ CJ)c.1I CJ) 10 a::: (!) ::> 
0 

1-..aJ d4 0 p.vo GP Brown, sandy GRAVEL (dry) 
bPO 

2]] d4 0 
SP Brown, fine to medium SAND (dry to moist) 

(no odor, no sheen) 

25 

0 
5 

U 
-

3 b3 

20 
0 

10 4 ~ b3 -

-
100 

15 

5 ] b3 

15 '¥ ATD -
(ij SP Gray, fine to medium SAND (wet) (strong 

-' petroleum-like odor, no sheen) 
UJ 

;e 
C!J 
0 
-' 
C!J 

10 6 b3 220 z 
a: 
0 
([) 

-' II ML Gray, SILT (moist) 
0 
en 20 ...., 
11. 
C!J Boring Completed 07/08/02 
CJ) 

Total Depth of Boring = 20.0 ft. M 
CJ) 
0 
0 

M 
~ 

~ 
c..> 
UJ ...., 
0 
0:: 
11. 

~ 25 -
z 
Ci 
j::: 
z 
Ci 
en ..: z 
::a 
Cl 
UJ 

"" '" ~ 
iil 30 -
CJ) Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
M 2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. CJ) 
0 3. Refer to "So~ Classification System and Key" figure for explanation of graphics and symbols. ;2 
M 4. Boring backfilled with bentonite chips following sample collection. 
N 

Time Oil NW Terminal 
Figure L4 lANDAU Portland, Oregon Log of BT-08 2-9 AsSOCIATES 
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a; 
...J 
W 

!: 
(!) 

g 
(!) 
z a: 
o 
tIl 
-' o 
(J) 

is 
~ c. 

Ql 

0 
0 

5 

10 

15 

c:: 
.2 
ro 
> 
Ql 

w 

25 

20 

15 

10 

SAMPLE DATA 

t 
.D Q) 
E a. 
::J >. '0 zm l- E ... 0 

.!!12: Q) ~ a. 
a.Q) Ci E: 
E"C E ~ 
m- Ol 0 0 
(/)"" (f) CO a: 

1--.J d4 0 

2]] d4 0 

I 

0 

3 
] 

b3 

0 

4 
] 

b3 

o 

5 ] b3 

6 b3 176 

Boring Completed 07/09102 
Total Depth of Boring = 19.0 ft. 

"0 
.0 "0 
E .D 
>. E (f) >. 
u (f) 

:;:: (/) 
a. l) 
~ (/) 

(!) ::> 
o·.u·6 GP 
p.oo 

SP 

SP 

ML 

BT-09 

SOIL PROFILE 

Drilling Method: Geoprobe™ 

Ground Elevation (ft)· 28.04 (MSL) 

Brown, sandy GRAVEL (dry) 

Brown, fine to medium SAND (moist) (no 
odor, no sheen) 

Becomes wet. 
Gray, fine to medium SAND with trace silt 
(wet) (strong petroleum-like odor, no sheen) 

Gray SilT (wet) (no odor, no sheen) 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key' figure for explanation of graphics and symbols. 
4. Boring backfilled with bentonite chips following sample collection. 

iii 
> Q) 
-J 

m 
ro 
~ 

¥ ATD 

III lANDAU 
~ AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon Log of BT-09 

GROUNDWATER 

-

-

-

-

-

-

Figure 

2-10 

BZT0104(e)023035 



§: 
.c 
C. 
Q) 
Q 

o 

5 

10 

15 

20 

25 

SAMPLE DATA 

'-
Q) 
.0 Q) 

E c. 
::l ~ (5 

c: z- 0 
0 '" Cii .9l~ u. 
~ c.Q) a. "in 
> Ec E ;: 
Q) 0 
ill "'- '" CJ)od CJ) m 

1---.J d4 

2]] d4 

25 

3 ~ b3 

20 

4 J b3 

15 
5 J b3 

6 b3 

10 

(3 
.0 
E 
>-

E CJ) 

c. 0 

.e: :c 
c. 

Q l!! a:: (!) 

0 I;>u o 

P6° p ·0 
0 pqO· 

p.o 0 o . 

0 

o 

o 

o 

(3 
.0 
E 
>-

CJ) 

CJ) 

U 
CJ) 

::J 

GP 

SP 

sp­
SM 

BT-10 

SOIL PROFILE 

Drilling Method:._G=-c:.eo"-'p::..:r-=.o;:.be;:.T_M ______ _ 

Ground Elevation (tt)· 28.62 (MSL) 

Brown, sandy GRAVEL (dry) 

Brown, fine to medium SAND with trace silt 
(moist) (no odor, no sheen) 

Becomes wet. 

Gray, fine to medium SAND with silt (wet) 
(no odor, no sheen) 

L ----'-_--' __ -'-_.L..._-L __ -.---JL.L.J IILL...:M:::L=--.!--., Gray SILT with fine sand and wood debris 
"..Iweil 

Boring Completed 07/09/02 
Total Depth of BOring'" 20.0 ft. 

GROUNDWATER 

-

-

'Sl ATD 

-

-

~ -
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Boring backfilled with bentonite chips following sample collection. 

Time Oil NWTerminal 
Portland, Oregon Log of BT-10 

Figure 

2-11 ~LANDAU 
AsSOCIATES ~ ____________________ -L ________________________________ ~ ____ ~ 
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SAMPLE DATA SOIL PROFILE 

Qj 0 TM 
.a Q) .a 0 Drilling Method: Geoprobe 
E 0. E .a 
:J >- (5 >- E 
z(ij l- E en Ground Elevation (ft)· NA 0 >-
~2: Qj !:!:: 0. 0 en 
0.Q) c.. <J) S :c en Cascade Drilling Co. Ec E 3: 0. 0 Drilled By: 
"'- '" 0 a ~ en 
en 015 en m 0:: C) :l 

_AC Asphalt 

1=-:1 d4 0 va GP Brown, sandy GRAVEL (moist, no odor, no r I---~ ~Sheen) 
SP Gr<lY, fine SAND (moist no odor no sheen) 

Brown, fine to medium SAND (moist, no 
odor, no sheen) 

] 0 

2 b3 

3 b3 0 

] 0 

Becomes wet at 13 ft. 
4 b3 

Boring Completed 08/24/01 
Total Depth of Boring = 16.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximat.,. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'SOU ClassifICation System and Key" figure for explanation of graphics and symbols. 
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G2-2 

SAMPLE DATA SOIL PROFILE 

Q; (5 
Drilling Method: Geoprobe™ .0 Q) .0 (5 

E e. E .0 , 
:l ~ (5 >. E NA Zro E CJ) >. Ground Elevation (ft)· Q; 

0 
~2: u. a. .~ 

CJ) 

e.Q) a. u; .3: ..c CJ) 
Cascade Drillin9 Co. Ec E :: e. 0 Drilled By: co- co 0 0 ~ CJ) 

CJ)O/l CJ) iIi a:: C> :::l 

1--.J d4 0 :)~o GP Grayish-brown, fine to coarse sandy 

2IJ d4 0 SP 
GRAVEL (drv. no odor no sheen) -
Brown, fine to medium SAND with trace 
gravel (dry to moist, no odor, no sheen) 

SP Brown, fine to medium SAND (dry to moist, 

] 0 
no odor, no sheen) 

3 b3 

4 b3 0 

Becomes moist at 12 ft. 

5 b3 0 

6 b3 0 

] 0 

7 b3 
SP Gray, fine to medium SAND (moist to wet, 

mHd petroleum odor, no sheen) 

Boring Completed 08/20/01 
Total Depth of Boring = 24.0 It. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soft Classification System and Key" figure for explanation cK graphics and symbols. 
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G3-1 

SAMPLE DATA SOIL PROFILE 

Q; "0 b ™ .0 Q) .0 "0 Drilling Method: Geopro e 
E 0. E .0 
::J >- (5 >- E 
z(ij l- E (J) Ground Elevation (ft)· NA 0 >-
~~ Qj ~ Q. U (J) 

Q.<D Ci f/) S :c (J) 
Cascade Drilling Co. Ec E ~ 0. 0 Drilled By: 

ro- ro 0 0 ~ (J) 
(J)06 (J) en fl.. (!) :J 

1..-J d4 0 ..'::'..a. GP Brown, fine to medium sandy GRAVEL (dry, 

2 :::Il d4 0 
SP no odor no sheen) r 

Brown, fine to medium SAND (dry, no odor, 
no sheen) 

] 0 Becomes moist at 5 ft. 

3 b3 

4 b3 0 
SP Gray, fine to medium SAND (moist, no odor, 

no sheen) 

54 Becomes wet, mild petroleum odor at 12 ft. 

5 

~ 
b3 

Boring Completed 08/20101 
Total Depth of Boring = 16.0 ft. 

Notes: 1. Stratigraphic contacts are based on fteld interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'Soa Classification System and Key" figure for explanation of graphics and symbols. 
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G4-1 

SAMPLE DATA SOIL PROFILE 

:v 0 
Drilling Method: Geoprobe™ .n Q) .n 0 

E a. E .n 
::J >. (5 >. E zen l- E CIJ Ground Elevation (ft)· NA 0 >. 
~~ :v u.. a. .~ CIJ 
a.Q) Ii Ui .s .s::: CIJ 

Cascade Drilling Co. Ec E !: a. 0 Drilled By: 0 0 m m- m 
iIi a: (3 CIJ 

ClJ06 (f) ::::J - ~ -----..... Asphalt pieces ~ 

1=-:J d4 0 
SP Brown, fine to medium SAND (moist, no 

odor, no sheen) 

p 0 

2 b3 

3 b3 0 

1.5 

4 0 b3 

SP Gray, fine to medium SAND, with wood 
debris at 15 - 15.5 ft. (wet, mild petroleum 
odor no sheen) 

Boring Completed 08123/01 
Total Depth of Boring = 16.0 ft. 

Notes: 1. Stratigraphic contacts are based on fJeld intenpretations and ilre approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· fJgure for explanation of graphics and symbols. 
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G5-3 

SAMPLE DATA SOIL PROFILE 

Qj (5 G TM 
..0 Q) ..0 (5 Drilling Method: eoerobe 
E Q. E ..0 
::::J >. 0 >. E Qj 
z- l- E (J) Ground Elevation (ft)· NA > g ro Qj 

0 >. Q) 

~2: \!:: a. 0 (J) ...J 
.c Q.<1l Ci. II) -e: :c (J) 

Cascade Drilling Co. G> a. Ec E :;: Q. () Drilled By: 
Q) ro- 00 0 0 ~ (J) iU 
0 (J)c6 (J) co Cl.. C) ::J 3: 

1-0 - AC Asphalt 

1=-:J d4 a SP Brown, fine to medium SAND (moist, no 
odor, no sheen) 

r-5 p a 

2 b3 

1-10 3 b3 a 

~ 
'SZ 

a 
Becomes wet at 13 ft. 

4 b3 

-15 

Boring Completed 08/24/01 
Total Depth of Boring = 16.0 ft. 

-20 

1-25 

1--30 

1-35 

-40 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil ClassifICation System and Key" figure for explanation of graphics and symbols. 
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G6-2 

SAMPLE DATA SOIL PROFILE 

Qj (5 
Drilling Method: Geoprobe™ .0 Q) .0 (5 

E a. E .0 
::J >. 15 >. E z- I-

0 E UJ >. Ground Elevation (ft)· NA ro Qj ~~ !:!:: a. 0 UJ 
a.Q) Ci fA -9: :.c UJ Cascade Drilling Co. E'C E ~ a. 0 Drilled By: 
ro- ro 0 0 ~ UJ 
UJo1I UJ a:i 0:: C> :J 

1--.J d4 0 ~o GP Grayish-brown, fine to medium sandy 

2IJ d4 0 SP "GRAVEL Idrv to moist no odor no sheen) ~ 

Brown, fine to medium SAND (moist, no 
odor. no sheen) 

p 0 

3 b3 

SM Gray, silty, fine SAND with trace scattered 

~ 
wood debris (moist, no odor, no sheen) 

0 

4 b3 

Becomes wet at 11 ft. 

Boring Completed 08/24/01 
Total Depth of BOring = 12.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·SOU Classification System and Key" flQure for explanation of graphics and symbols. 
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SAMPLE DATA SOIL PROFILE 

Q; (5 Drilling Method: Geoprobe TM .Q Q) .Q (5 
E 0- E .Q W ::l ~ 0 >- E 

Ground Elevation (ft)· NA zm E (J) > g 0 >- Q) 

~2: Q3 u. n. u (J) ..J 
0. 

...... 
.9: :c .... .c. O-<Il III (J) 

Cascade Drilling Co. a. Ec E :;: n. U Drilled By: 2 
Q) (1]- (1] 0 a ~ (J) ~ a C/)<>Ij (J) iIi a::: C> ~ 

f-O 1..AJ d4 0 SP Brown, fine to medium SAND with gravel 

2=-:1 d4 0 
(dry to moist, no odor no sheent 

SP Brown, fine to medium SAND (moist, no 
odor, no sheen) 

r5 -
0 

3 

~ 
b3 ~ i----. Gray, silty, fine SAND (moist, no odor, no r SM sheen) 

Gray, fine to medium SAND with trace silt 'Sl-
(moist to wet, no odor, no sheen) 

Becomes wet at 8 ft. 

-10 4 b3 0 

Boring Completed 08/27/01 
Total Depth of Boring = 12.0 ft. 

-15 

-20 

f-25 

1-30 

-

r35 

f-40 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
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G8-1 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Q; (5 - Drilling Method: GeoerobeTM .a <Il .a 0 
E 0- E .a 

Q) :J >. (5 >. E z- l- E (/') Ground Elevation (ft)· NA > 
«I 0 >. <Il 

~~ Q; LL 0- U (/') -1 
O-<Il a. Iii .3: :c (/') 

Cascade Drilling Co. 
~ 

Ec E ~ 0- 0 Drilled By: 2 
«1- «I 0 0 !!! (/') «I -(/')0/1 (/') m 0:: C) ::J S 

1--.J d4 0 :)~o GP Grayish-brown. fine to medium sandy 

2::IJ d4 0 SP 
GRAVEL (dry. na odar na sheen) -
Brawn. fine to medium SAND (dry. na odor. 
no sheen) 

J 0 Becomes moist at 5 fl 
-

3 b3 

4 b3 0 
~ -

5 b3 0 

-

6 b3 0 

'Sl ATD -
0 Becomes wet at 20 fl 

7 b3 

l 
Boring Campleted 08/20101 -

Total Depth of Boring = 24.0 ft. 

-

-

-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary far a proper understanding of subsurface conditions. 
3. Refer to "Soa ClassifICation System and Key" figure for explanation of graphics and symbols. 
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G9-1 

SAMPLE DATA SOIL PROFILE 

L.. 

0 Drilling Method: Geoprobe™ Q) 
.0 Q) .0 0 
E a. E .c 
::l >- 0 >- E 
z(ij f- E en Ground Elevation (ft)· NA 0 >-
~~ Q; u. a. 0 en 
a.Q) a. Cil .e :c en Cascade Drilling Co. Ec E :: a. () Drilled By: 0 ~ co- co 0 en 
en 06 (J) iIi a:: (9 => 

1.-IIJ d4 0 SP Brown, fine to medium SAND with gravel 

2IJ d4 0 
(moist, no odor, no sheen) 

SP Gray, fine to medium SAND (moist, mild 
petroleum odor, no sheen) 

p 750 

3 b3 

Very strong petroleum odor at 8 ft. 

4 b3 +2000 

+2000 

5 

~ 
b3 

Becomes wet at 15 ft. 

Boring Completed 08124/01 
Total Depth of Boring = 16.0 ft. 

Notes: 1. Stratigraphic contacts are based on field intenpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Oassification System and Key" figure for explanation of graphics and symbols. 
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G10-1 

SAMPLE DATA SOIL PROFILE 

q; -0 Drilling Method: Geoprobe ™ .0 II> .0 -0 
E Q. E .0 
::l ~ '0 >. E z- 0 E (f) >. Ground Elevation (ft)· NA <tI 
~~ Q} !:!:: Q. 0 (f) 

Q.II> a. <f) .s :.c (f) 
Cascade Drilling Co. Ec E ~ Q. () Drilled By: 

<tI- ro 0 0 e (f) 
1Xi 0.:: (f)06 (f) <.9 ::J 

LIIJ d4 0 pU o GP Grayish-brown, fine to medium sandy 

2=-U d4 0 p~o GRAVEL (dry, no odor, no sheen) 

SP Brown, fine to medium SAND (moist, no 
odor, no sheen) 

p 0 

3 b3 

SM Gray, silty, fine SAND to fine, sandy SILT 
0 (moist to wet, no odor, no sheen) 

4 b3 

~ 
Boring Completed 08124/01 

Total Depth of Boring = 12.0 ft. 

Notes: 1. Stratigraphic contads are based on fiefd interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of SUbSUrff~ce conditions. 
3. Refer to ·SOU Classification System and Key" figure for explahation of graphics and symbols. 
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G11-1 

SAMPLE DATA SOIL PROFILE 

Qj 0 Drilling Method: Geoprobe™ .Q Q) .Q 0 
E a. E .Q 

::J >. <5 >. E z- f- E en Ground Elevation (ft)· NA 0 >. ro Qj en ~C: b':: 0. () 

0.Q) a. '" .9: :c en Cascade Drilling Co. Ec E 3: 0. 0 Drilled By: 
ro- ro 0 0 ~ en 
eno/! en CD a.. (') ::> 

LIIJ d4 0 SP Brown, fine to medium SAND with roots (dry 

2::JIJ d4 0 
SP to moist no odor no sheen) r 

Brown, fine to medium SAND (moist, no 
odor, no sheen) 

~ 
0 

3 b3 

~~t\ Brownish-gray, fine SAND with silt (moist, 
~ no odor no sheen) ~ 

Boring Completed 08/27/01 
Gray, silty, fine SAND (wet, no odor, no 
sheen) 

Total Depth of Boring = 8.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "SOU ClassifICation System and Key" fIQure for explanation of graphics and symbols. 
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G12-2 

SAMPLE DATA SOIL PROFILE 

Qj 0 b ™ .n Q) .n 0 Drilling Method: Geopro e 
E a. E .n 
::J ~ (5 >- E 

Ground Elevation (ft)· NA z(;i E (f) 0 >-
~C: Qj !:!: a. () (f) 

a.Q) 0. <Jl 8:: :c (f) 
Cascade Drilling Co. EE E :: a. () Drilled By: 0 ro ro- ro 0 

(9 
(f) 

(f)06 (f) ro CL ::::> 
1..-J d4 0 ::>~o GP Brown. fine to medium SAND. with gravel 

2=-:J d4 0 SP 
(drv. no odor no sheen) -
Brown, fine to medium SAND (moist, no 
odor, no sheen) 

p 0 

3 b3 

4 b3 0 

5 b3 0 

0 Becomes moist to wet at 16 ft. 

6 b3 

~ 
Boring Completed 08/20/01 

Total Depth of Boring = 20.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·SoH ClassifICation System and Key" flQure for explanation of graphics and symbols. 

Log of Boring G12-2 

GROUNDWA TER 

Qi 
> 
Q) 

--J 
L. 

2 
~ -

-

~ 

-

-

'Sl ATD 

-

-

-

-

-

Figure A-13 

BZT0104(e)023071 



(!) 
o 
-' 
(!) 
z 
0: o 
tIl 

-' o 
(J) 

..., 
Q. 
(!) 

'" 8 
M 
~ o a: 
1= z 
§ 
(!) 
z 
:J 
w o 
o 
~ 

N 

8 
M 
'" 

g 
.c. a. 
<ll 
0 

,0 

f-5 

f-10 

f-15 

f-20 

f-25 

f-30 

-35 

t-40 

riI 

G13-3 

SAMPLE DATA SOIL PROFILE 

Q:j -
Geoprobe™ 0 Drilling Method: ..0 <ll ..0 (5 

E 0- E ..0 W ::J >. a >. E 
Z(ij l- E (/) Ground Elevation (ft)· NA > 

0 >. <ll 
~~ Q:j LL 0- .!2 (/) -l --. 
O-<ll a. <J> .9:: .c. (/) 

Cascade Drilling Co. 
.... 

Ec E ::; 0- 0 Drilled By: ~ 
"'- '" 

0 0 <Il (/) ~ (/)0/1 (/) ii5 [L i5 => 
LIJ d4 0 :>~o GP Brown, fine to medium sandy GRAVEL (dry 

2:::.1 d4 0 SP 
to moist no odor no sheen) ~ 

Brown, fine to medium SAND (moist, no 
odor, no sheen) 

] 27.3 SP Gray, fine to medium SAND (moist, strong 
petroleum odor, no sheen) 

3 b3 

4 b3 61.7 

+2000 Becomes moist to wet, very strong 
petroleum odor at 12 ft. 

5 ] b3 'Q 

Boring Completed 08/21/01 
Total Depth of Boring = 16.0 ft. 

Notes: 1. Stratigraphic contacts are based on fJeld interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Son Classification System and Key" figure for explanation of graphics and symbols. 
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G14-1 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

~ (5 
Drilling Method: Geoprobe™ .0 Q) .0 (5 

E a. E .0 Qi OJ >- a >- E 
Z"iii f- a E (J) >- Ground Elevation (ft)· NA > Q) 
~~ ~ !!::: a. .~ 

(J) ...I 
a.Q) 0.. III -9: .c (J) 

Cascade Drillin!:! Co. t Ec E ~ a. 0 Drilled By: a ro (U ro- ro a 
(5 (J) -

(J)oC:! (J) ili a: ::J ~ 
1~ d4 0 p~o GP Brown, fine to medium sandy GRAVEL (dry, 

2:::Il d4 2.1 SP 
no odor no sheen) 

Grayish-brown, fine to medium SAND 
(moist, mild ethanol odor, no sheen) 

SP Gray, fine to medium SAND (moist, mild 
petroleum odor, no sheen) 

p 63.3 
-

3 b3 

Strong petroleum odor at B It. 

~ 

4 b3 +2000 -

+2000 ¥ ATD 

~ 5 b3 
Becomes wet at 14 It. 

-

Boring Completed 08/21/01 
Total Depth of Boring = 16.0 ft. 

-

-

-

-

-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·SoiI ClaSSifICation System and Key" figure for explanation of graphics and symbols. 
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SAMPLE DATA SOIL PROFILE 

V (5 TM 
.0 (1) .0 (5 Drilling Method: Geoprobe 
E a. E .0 
:::J >. (5 >. E z- l- E (fJ Ground Elevation (tt)· NA §: m .... 0 >. 
22: (1) !:!: a. 0 (fJ 

.c. 0.(1) a. '" .eo :c (fJ 
Cascade Drilling Co. a. Ec E !: a. 0 Drilled By: 

(1) m- m 0 0 ~ (fJ 
0 (fJ06 (fJ iii D- C) :J 

f-O 
1..IJ d4 0 )vO GP Brown, fine to medium sandy GRAVEL (dry, 

2:.:1 d4 0 SP no odor no sheen) ~ 

Brown, medium SAND (dry, no odor, no 
sheen) 

SP Brown, fine to medium SAND (moist, no 
f-5 p 0 

odor, no sheen) 

3 b3 

f-10 4 b3 0 

P 0 

SM Gray, fine SAND with silt (wet, no odor, no 
5 b3 sheen) 

f-15 

Boring Completed 08122101 
- Total Depth of Boring = 16.0 ft. 

-20 

-25 

-30 

-35 

-40 

Notes: 1. Stratigraphic contacts are based on fJeld interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'Soil Classification System and Key' figure for explanation of graphics and symbols. 
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SAMPLE DATA SOil PROFILE GROUNDWATER 

Q; (5 
Drilling Method: Geoprobe ™ .0 <1l .0 (5 

E a. E .0 Qi :J >- (5 >- E 
z"iii l- E U) Ground Elevation (ft)· NA > 0 >- Q) 

.E!~ a; 1:!:: a. .~ U) -I 
a.Q) a. !/l B .c: U) 

Cascade Drilling Co. a; 
Ec E ~ a. 0 Drilled By: 
(11- rn 0 0 ~ U) 1ij -

U)o(j U) Cii a:: <9 ::J 3: 
L-.J d4 0 p~o GP Brown, fine to medium sandy GRAVEL (dry 

to moist no odor no sheen)' -2 =:II] d4 0 SP 
Brown, fine to medium SAND (moist, no 
odor, no sheen) 

31
P 0 -

b3 

~ 

4 b3 0 -

'Sl- ATD 
0 Becomes wet at 12 ft. 

5 b3 

n -

Boring Completed 08/21/01 
Total Depth of Boring = 16.0 ft. 

-

-

-

-

-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·So~ Classification System and Key" figure for explanation of graphics and symbols. 
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G17-1 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Qi (5 
Drilling Method: Geoprobe™ .0 Q) ..a (5 

E n E .0 
:J » "0 » E v 
z- f0- E (I) Ground Elevation (ft)· NA > ro m 0 >. Q) 

~2: u.. Q. .~ (I) ....J 
Q.G) Ci "in S .c (I) 

Cascade Drilling Co. m Ec E ~ c. 0 Drilled By: 
ro- '" 0 0 ~ (I) co -
(1)06 (I) co a: C) ::J ~ 

1J.J d4 0 pUo GP Brown, fine to medium sandy GRAVEL (dry, 

2IJ d4 0 
pOo no odor, no sheen) 
p~o 

SP Brown, fine to medium SAND (moist, no 
odor, no sheen) 

p 0 
-

3 b3 

,. 
4 b3 0 -

0 Becomes wet at 12 fl 
52 ATD 

5 

~ 
b3 

-

Boring Completed 08/21/01 
Total Depth of Boring = 16.0 ft. 

-

-

-

-

-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil ClassifICation System and Key· figure for explanation of graphics and symbols. 
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SAMPLE DATA SOIL PROFILE 

4i 0 T!.I 
.0 cv .0 0 Drilling Method: Geoprobe 
E a. E .0 
::l >. (5 >. E z- l- E II) >. Ground Elevation (ft)· NA 

'" (jj 
0 

~~ LL a. 0 II) 

a.cv a. u; .e, :c II) 
Cascade Drilling Co. Ec E ~ a. () Drilled By: 

"'- '" 
0 Q !!! II) 

lI)o{j en iii a:: C) :::J 

1..aJ d4 0 p~o GP Brown, fine to medium sandy GRAVEL (dry, 
no odor no sheen) -2:JIJ d4 0 SP 
Brown, fine to medium SAND (dry to moist, 
no odor, no sheen) 

] 0 

3 b3 

4 b3 0 

] 0 

SM Gray, fine SAND with sat (wet, no odor, no 
5 b3 sheen) 

Boring Completed 08/22101 
Total Depth of Boring = 16.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Sea Classification System and Key· figure for explanation of graphics and symbols. 
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SAMPLE DATA SOIL PROFILE 

:u (5 
Drilling Method: Geoprobe™ .0 Q) .0 "0 

E c. E .0 
::J >- (5 >- E z- f0- E Cf) Ground Elevation (ft)· NA ro 0 >-
J,!~ Q; U. Q. .~ (J) 

Q.Q) a. Iii 3 .<:: (J) 
Cascade Drilling Co. Ec E :;: Q. () Drilled By: 

ro- ro 0 0 ~ (J) 
Cf)oI! (J) rn Q (!) ::> 

1..I.J d4 0 p~o GP Brawn, fine to medium sandy GRAVEL (dry 

2 :::JIJ d4 0 SP 
to moist no odor no sheen) 

Brawn, fine to medium SAND (moist, no 
odor, no sheen) 

p 0 

3 b3 

0 Becomes wet at 8 ft. 

4 ~ b3 

Boring Completed 08122101 
Total Depth of Boring = 12.0 It. 

Notes: 1. Stratigraphic cootacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·SoiI Classification System and Key" figure for explanation of graphics and symbols. 
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G20-1 

SAMPLE DATA SOIL PROFILE 

iii (5 G ™ .c <1l .c (5 Drilling Method: eoprobe 
E a. E .c 
~ ~ (5 >. E 

Ground Elevation (ft)· NA Zoo E C/) 0 >. 
~2: Qj !:!:: a. u C/) 

c..<1l Q. VI oS :c C/) 
Cascade Drilling Co. Ec E :: a.. () Drilled By: 

<11- <11 0 0 ~ C/) 
C/)'<!I C/) CD 0:: Cl :::> - AC Asphalt 

1=-:1 d4 
....!Lo... GP Brown, sandy GRAVEL (dry to moist, no r 0 SP odor no sheen) 

Brown, fine to medium SAND (moist, no 
odor, no sheen) 

IJ 0 

2 b3 

3 I b3 0 

0 

4 ] b3 

- ~ Reddish-brown, fine to medium SAND r SP ,(moist no odor no sheen) 

Gray, fine to medium SAND (wet, no odor, 
no sheen) 

Boring Completed 08128/01 
Total Depth of Boring = 16.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'SoH ClassifICation System and Key" figure for explanation of graphics and symbols. 
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SAMPLE DATA SOIL PROFILE GROUNDWATER 

Qj "0 Drilling Method: Geoprobe TM .0 C!l .0 "0 
E 0. E .0 Qj ::J >. <5 >. E zm f-

0 E (/) >. Ground Elevation (ft)· NA > 
Qj (/) <Il 

~2: !!:: a. .f,! ...J 
0.<Il a. II) .9: .s::: (/) 

Cascade Drilling Co. 
~ 

Ec E :: a. () Drilled By: ~ 
"'- III 0 0 ~ (/) '" -
(/)06 (/) CD 0:: CJ :J ~ 

AC Gravel anciasphalt pieces 

1 :::IJ d4 0 SP Brown, fine to medium SAND (moist to wet, 
no odor, no sheen) 

p 0 -

2 b3 

~ 

3 b3 a -

4 b3 a 
-

~ 
23.1 '¥ ATD 

SP Gray" fine to medium SAND (wet, mild 
5 b3 petroleum odor, no sheen) 

Boring Completed 08/28/01 
Total Depth of Boring = 20.0 ft. 

~ 

-

-

-

-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·SoH Classification System and Key" figure for explanation of graphics and symbols, 
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G22-1 

SAMPLE DATA SOIL PROFILE 

Qj "0 Drilling Method: Geoprobe™ .0 Ql .0 (5 
E 0. E .0 
:::J >- 0 >- E z- l- E (f) Ground Elevation (ft)· NA fO 0 >-
~C: Q) IL 0. () C/) 

Q.V n. en .e: :c C/) 
Cascade Drilling Co. Ee: E ;: Co 0 Drilled By: 0 E fO- al 0 C/) 

C/)c6 (f) [D a:: C) ::J 

1~ d4 0 ~o GP Brown, fine to medium sandy GRAVEL (dry, 

2::IJ d4 0 SP no odor no sheen) ~ 

Brown, fine to medium SAND (moist, no 
odor, no sheen) 

p 0 

3 b3 

-

4 b3 0 

0 

5 b3 

] 
SP Gray, fine to medium SAND (wet, mild 

J)etroleum odor no sheen) 
Boring Completed 08/29/01 

Total Depth of Boring = 16.0 It. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·So~ Classification System and Key" figure for explanation of graphics and symbols. 
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SAMPLE DATA SOIL PROFILE 

~ 

(5 Geoprobe™ Q) - Drilling Method: .0 Q) .a 0 
E a. E .a 
::J >- (5 >. E z- l- E (I) Ground Elevation (ft)· NA 0 >-ro Qj !!:: (I) 
~2: CL .<'! 
CLQ) a. f/) 2: .r:. (I) 

Cascade Drillin(;l Co. Ec E ~ CL () Drilled By: 
(1\- (1\ 0 0 ~ (I) 

(I)"" If) ro a:: l? ::J 

L_J d4 0 SP Brown, fine to medium SAND wrth gravel 

2=-:J d4 0 SP jdrv, no odor no sheen) ~ 

Brown, fine to medium SAND (moist, no 
odor, no sheen) 

] 0 

3 b3 

4 b3 0 

] 0 

~ WD LoglWood debris 

5 b3 SP Gray, fine to medium SAND (wet, no odor, 
no sheen) 

Boring Completed 08f29fO 1 
Total Depth of Boring = 16.0 fL 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key" figure for explanation of graphics and symbols. 
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SAMPLE DATA SOIL PROFILE 

OJ 0 Drilling Method: Geoprobe™ .0 Q) .0 0 
E Q. E .0 
:J >- 0 >- E Gi 
z- f- E (f) Ground Elevation (ft)· NA > g 00 0 >- Q) 

~~ Qj u.. Q. .~ (f) ..J 
.c. Q.Q) a. (j; oS .r: (f) 

Cascade Drilling Co. 
L. 

0. Ec E :; Q. 0 Drilled By: ~ 
Q) m- oo 0 0 ~ (f) ~ 0 (f)o(j If) iii 11: <9 ::> 

-0 --~--- - AC Asphalt 

1~ d4 0 p~o GP Brown, fine to medium sandy GRAVEl (dry 
to moist no odor no sheen) ...-

SP 
Brown, fine to medium SAND (moist, no 
odor, no sheen) 

f-5 

21

P 0 

b3 

SM Brown, silty, fine SAND with orange and 
black mottling (moist. no odor, no sheen) 

1-10 3 b3 0 

SM Grayish-brown, silty, fine SAND with orange 

0 moWing (moist to wet, no odor, no sheen) '5l-
0 4 b3 

SM Gray, silty, fine SAND (we~ no odor, no 
-15 sheen) 

Boring Completed 08/26/01 
Total Depth of Boring = 16.0 ft. 

-20 

1-25 

f-30 

f-35 

1-40 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" flQure for explanation of graphics and symbols. 
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SAMPLE DATA SOIL PROFILE 

V (5 
Drilling Method: Geoprobe™ .0 Q) .0 (5 

E a. E .0 
::J >- 0 >- E z- l- E en Ground Elevation (ft)· NA g CIl 0 >-
.9lC! V LL a. 0 en 

.c a.<Il "ii (;; S :c en Cascade Drilling Co. Q. EE E :;: a. (,) Drilled By: 
<Il CIl- CIl 0 0 ~ en co CL 0 (1)06 (I) C) ::J 

-0 
1..aJ d4 0 pVo GP Brown, fine to medium sandy GRAVEL (dry, 

2::IJ d4 0 p~o no odor, no sheen) 

SP Brown, fine to medium SAND (moist, no 
odor, no sheen) 

-5 ] 0 

3 b3 

,-10 4 b3 0 

5 b3 0 

1-15 

] 0 

SP Gray, fine to medium SAND with scattered 
6 b3 wood debris (we~ no odor, slight sheen) 

1-20 SM Gray, silty, fine SAND (we~ no odor, no 
sheen) 

Boring Completed 08/29/01 
Total Depth of Boring = 20.0 ft. 

1-25 

1-30 

1-35 

1-40 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "SoH Classification System and Key" figure for explanation of graphics and symbols. 
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SAMPLE DATA SOIL PROFILE 

Q; 0 TIA 
.c Q) .c 0 Drilling Method: Geoprobe 
E Q. E .c 
:::J ~ (5 >. E NA z- E (I) Ground Elevation (ft)· g rn 0 >. 

.!!!~ Q; ~ Q. .2 (I) 

.c. Q.Ql a. VI .e: .c. (I) 
Cascade Drilling Co. a.. Ec E ~ Q. 0 Drilled By: 

Q) ro- ro 0 0 ~ (I) 
0 (1)"<5 (I) co a:: C> :J 
~O T--.J d4 0 ,U1i GP Brown. fine to medium sandy GRAVEL (dry, 

2::IJ d4 0 
SP no odor no sheen) r 

Brown, fine to medium SAND (moist, no 
odor, no sheen) 

~5 ] 0 

3 b3 

,-10 4 b3 0 

48.5 

5 ] b3 

r-15 
SP Gray, fine to medium SAND (wet, strong 

ootroleum odor no sheen) 

Boring Completed 08f29f01 
Total Depth of Boring = 16.0 ft. 

r--20 

r-25 

f-30 

-35 

-40 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'Soil ClassifICation System and Key' figure for explanation of graphics and symbols. 
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G27-2 

SAMPLE DATA SOIL PROFILE 

(jj (5 
Drilling Method: Geoprobe™ .0 Ql .0 (5 

E 0- E .0 
:::J >. 0 >. E z- f- E en Ground Elevation (ft)· NA ro 0 >. 

~~ Q; U. 0- 0 en 
a. ...... .eo :c O-Ql (Jj en Cascade Drilling Co. E"E E ~ 0- 0 Drilled By: 

ro- ea 0 0 ~. en en 06 en iii 0::: (9 :::> 
1..IJ d4 0 p~o GP Brown, fine to medium sandy GRAVEL (dry, 

2::11] d4 0 SP 
no odor no sheen) 

Brown, fine to medium SAND (moist, no 
odor, no sheen) 

p 0 

3 b3 

4 b3 0 

0 

5 0 b3 
SP Gray, fine to medium SAND (moist to wet, 

no odor, no sheen) 

Boring Completed 08/28/01 
Total Depth of Boring = 16.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil ClassifICation System and Key· figure for explanation of graphics and symbols. 
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.r: 
0. 
(1) 

0 
1-0 -

1--5 

f-10 

1-15 

1--20 

f-25 

1-30 

SAMPLE DATA 

a; 
.0 (1) 

E 0. 

:J >- -0 Zm f- 0 
Q:; ~2: ~ 

0.(1) a. (f) 

Ec E ~ 
(1)- (1) 0 

(j) (f)06 (f) 

-iIj e4 

2:IJ e4 

D 
3 a3 

4 

~ 
a3 

5 

0 
a3 

6 a3 

E 
0. 

.s 
0 -
(L 

0 

0 

605 

401 

605 

1115 

-
0 
.0 (5 
E .0 
>- E 

(f) >-
0 (f) 

E (f) 
0. 0 [':! (f) 
(9 :::J 

SP 

SP 

!I I SPI 
~1\.M1J 

Boring Completed 10/15/03 
Total Depth of Boring = 19.0 ft. 

HB01 

SOIL PROFILE 

Drilling Method: Hand Probe 

ill 
Ground Elevation (ft)· 29.4 (MSL) > 

(1) 
-l 

Cascade Drilling Inc. 
a; 

Drilled By: 10 
S 

Brown, fine SAND (loose to medium dense, 
damp to moist) (no odor, no sheen) 

-~ 

Gray, fine SAND (medium dense, moist) 
(strong diesel odor, mild sheen) 

'5l 
Becomes wet 

Gray SILT with fine sand (stiff, wet) (no 
~od~o~r~n~o~s~hee~nL-\ __________________ ~~ 

Gray, fine SAND (medium dense, wet) (no 
odor no sheen) 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

GROUNDWATER 

-

-

-

-

ATD -

-

-

Figure 

IA LANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon 

Log of Boring HB01 A-

BZT0104(e)023087 



C) 
o 
..J 
C) 
z 
iX 
o 
CD 
..J 

is 
(fJ 

, 
D­
C) 

m 
o 
o 

'" iii 
I­
o 
W 
(3 
cr 
D-

~ 
(5 
6 
z 
:::J 
w 
o 
o 
;:; 

g 
..c 
0.. 
<1> 
0 
0 

f-5 

-

-10 

-15 

-

1-20 

1-25 

-

-30 

HB02 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Q; 0 - Drilling Method: Hand Probe .0 <1> .0 0 E 0. E .0 
Qj :::J >- (5 >- E 

Z(ii l- E (f) >- Ground Elevation (ft)· 27.9 (MSL) > 0 <1> 
~C: a; LL 0. () (f) ..-l 
0.<1> 0. (;; 2: E (f) 

Cascade Drilling Inc. a; 
Ec E :;: 0. () Drilled By: 
(\l- eu 0 0 ~ (f) m 

iii - S (f)o?j (f) Q.. <.9 => 
1~ e4 0 SP Brown. fine SAND (loose to medium dense. 

damp to moist) (no odor. no sheen) 

2.IJ e4 0 

-

333 
SP Gray, fine SAND (medium dense, moist) 

~ 
(strong diesel odor, mild sheen) 

-

3 a3 

176 

4 

J 
a3 -

133 

5 ~ a3 ¥ ATD 
Becomes wet 

-
" 

· ... 1· i SP/ Gray SILT with fine sand and trace wood 
ML debris (stiff wet) (no odor no sheen) 

Boring Completed 10/15103 
Total Depth of Boring ~ 16.0 ft. 

-

-

-
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Scil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 
Time Oil NW Terminal 14 lANDAU Portland, Oregon Log of Boring HB02 A-AsSOCIATES 

BZT0104(e)023088 



(9 
0 
..J 

(9 
z 
a' 
0 co 
..J 

6 
if) 

, 
u. 
(9 

'" 0 
0 

'" N 
iJj 
c-
u 
w 
(3 
0:: 
u. 
i== 
z 
G 
<:9 
z 
::; 
w 
0 
0 

~ .,. 
0 

'" N 

g 
.c 
0. 
Q) 
0 

r-O 

f-5 

r-10 

-15 

f-20 

-25 

-30 

HB03 
-------------------.-----------------------1 

SAMPLE DATA 

CD 0 
.D ill .D 
E 0- E 
::J >, 0 >, 

zm t- o E if) 

~c CD lL 0- r,) 

O-Q) Ci UJ 2: E 
Ec E ~ 0-

0 ro ro- ro 0 - c'5 if)o(j if) iii 11. 

1IJ e4 0 

2IJ e4 0 

37 

3 

113 

4 ~ a3 

Boring Completed 10/15103 
Total Depth of Boring = 12.0 ft. 

0 
.D 
E 
>, 

if) 

if) 

0 
if) 

::J 

SP 

SP 

SOIL PROFILE 

Drilling Method: Hand Probe 

Ground Elevation (ft)· 27.2 (MSL) 

Drilled By: Cascade Drilling Inc. 

Brown, fine SAND (loose to medium dense, 
damp to moist) (no odor, no sheen) 

Gray, fine SAND (medium dense, moist) 
(mild diesel odor, mild sheen) 

Becomes wet 

Boring terminated at 12ft BGS, difficulty 
\pulling back drill rods. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

- -

2. 
3. 

Reference to the text of this report is necessary for a proper understanding of subSurface conditions. 
Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

GROUNDWATER 

-

-

Figure 

IA LANDAU 
" AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon Log of Boring HB03 A-

BZT0104(e)023089 



g 
.r: 
0. 
Q) 

0 
-0 

-

-5 

1-10 

-15 

(9 
0 
....J 

(9 
z 
0" 

1-20 0 
tD -....J 

6 
(f) 

, 
0.. 
(9 

en 
0 
0 

;;; 
':j 
(j) 
f-
<.l 
w 
(3 -25 a: 
0.. 
i== 
z 
i3 
<5 
z 
::J 
w 
0 
0 
;:; 

" ~ 
~ -30 
;;; 
en 
0 
0 

;;; 
('oJ 

SAMPLE DATA 

0; (5 
.D <ll .D 
E Q. E 
::J » 0 » 
zm f- E (j) 0 
~C: 0; "'=: Q. <.l 

Q.<ll 0. (f) .s :.c 
Ec E ~ Q. 

ro- ro 0 0 ~ 
iii -

(j)oI5 (j) 0... G 

1--.J e4 0 

2::J() e4 0 

o 

3 

33.4 

4 

] 
a3 

W 
49.6 

5 a3 

6 a3 o 

·.·11 
Boring Completed 10/15/03 

Total Depth of Boring = 19.0 ft. 

0 
.D 
E 
>-

(j) 

(j) 

0 
(j) 

:::J 

SP 

SP 

SP 

SP 

SPI 
ML 

HB04 

SOIL PROFILE 

Drilling Method: Hand Probe 

Ground Elevation (ft)~_ 28.0 (MSL) 

Drilled By: Cascade Drilling Inc. 

Brown, fine SAND (loose to medium dense, 
damp to moist) (no odor, no sheen) 

Brown with gray, fine SAND (medium dense, 
moist) (mild mineral spirit like odor, no 
sheen) 

Gray, fine SAND (medium dense, moist to 
wet) (strong mineral spirit like odor, mild 
sheen) 

Brown, fine SAND (medium dense, wet) (no 
odor, no sheen) 

Gray SILT v.ith fine Sand (stiff, mOist) (no 
odor, no sheen) 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key' figure for explanation of graphics and symbols. 

GROUNDWATER 

Oi 
> 
<ll 

--1 

0; 
ro 
S 

-

'Sl ATD 

-

Figure 

IA LANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon Log of Boring HB04 A-
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CJ 
o 
..J 

CJ 
z 
a: 
o 
"' ..J 

(5 
(f) 

..., 
a. 
CJ 

'" o 
o 

"" S:! 
[:! 
() 
w 

~ 
a. 

~ 
(9 
6 
z 
:::; 
w 
o 
o 
~ 

HB05 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

a; (5 - Drilling Method: Hand Probe ..0 <1) ..0 0 
E 0. E ..0 

ill ::J >- (5 >- E Zm l- E (f) >- Ground Elevation (ft)· 28.4 (MSL) > g 0 <1) 

~2: a; u.. 0. () (j) ....J 

.c 0.<1) Ci. UJ 3 :.c (j) 

Drilled By:.~scade ..Qrilling Inc. a; 
15. Ec E ~ 0. 0 
(j) ro- ro 0 0 ~ (j) ro 

iii - S 0 (f)06 (f) 0.. (9 :::J 
0 

1.IJ 
-- ------ ,--:-.--:---. -SP- ------ - - - ---------- --- ---- -

e4 0 Brown, fine SAND (loose to medium dense, 
damp to moist) (no odor, no sheen) 

2IJ e4 0 

· 

-

1005 
SP Gray, fine SAND (medium dense, moist) 

1--5 

] (strong diesel odor, moderate sheen) 
--

· 

3 a3 

1165 

-10 4 

U 
a3 -

';J. ATD 
Becomes wet 

· 

5 a3 402 

1--15 -

SPI Gray SILT with fine sand (stiff, moist) (no 
ML odor, no sheen) 

6 a3 336 

SP Gray, fine SAND (medium dense, wet) (no 

-20 
odor, no sheen) 

Boring Completed 10/15/03 
Total Depth of Boring = 20.0 ft. 

. 

-

1--25 -

· 

-30 -
Notes: 1. Stratigraphic contacts are basec on field interpretations and are approximate. 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Time Oil NW Terminal 
Figure L4 lANDAU Portland, Oregon Log of Boring HB05 A-AsSOCIATES 

BZT0104(e)023091 



.--.. 
~ ....... 
.r: .... 
a. 
Q) 

Cl 

r-O 

f-10 

r- 20 

r- 30 

0 f- 40 
8 
~ 
~ • 
3: 
~ 
0 

I" 
0 

" r- 50 5-
II) 

" z 
2i ,. 
~ ::c 
~ .... 
'" ~ 
0 -60 
~ 
;;; 
~ 
,:. 

~ 
D-
o:: 
i2 

LBi 

SAMPLE DATA SOIL PROFILE 

.... 
'0 Q) 

.a Q) .a '0 E ~ .... ~ .a Drilling Method:Holiow-Stem Auger ::l_ I- 0 ~ zg 0 (f) 
.... 

Q) .... ~ ~ .!:! (f) 
-Q) Ground Elevation (ft): 26.8 (MSL) a. .... a. rn .r: (f) 
E.E: E ~ a. <..> 0 Cl 0 a old 

0 .... (f) 
(f) iii c:: C,!) :::) Drilled by: Cascade Drilling 

1I] 02 3 SP- Brown, fine to medium SAND with silt and 
SM occasional lenses of silty sand 

~I 
02 10 (loose, moist) (fill) 
02 10 
02 6 increased silt content from 7.0 to 7.5 ft 
02 8 BroW?1 with gray mottling() sandy 

SILT medium stiff moist 

~I 
a2 8 Brown, silty, fine SAND (loose, moist) 

ML 
02 16 
a2 13 I~ ~rown, !ine t.o me~ium SZ 

SAND with (lilt and occasional :)oOd = 
02 11 fragments loose, moist to wet AID 

101 a2 14 silt lens from 13.0 to 13.1 ft 

11 02 12 ML color becomes %ray and increases in 

~ 12 02 5 silt content at ase 

Gray SILT with fi~) sand and clay 
medium stiff wet 

Boring Completed 10/23/96 
Total Depth of Boring = 17.7 ft. 

Notes: 1. Stratigraphic contacts are based on field Interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 

-

-

-

-

-

-

rxl Boring LB1 
~L......---_____ ---'-----J 

Figure C-1 

BZT0104(e)023092 



........ .... -'-" 
..c .... 
a. 
Q) 

0 
-0 

-10 

r-- 20 

r-- 30 

0 

8 
r-- 40 

~ 
S: 
5 
~ 
Q 

N 
6 
" --- 50 ~ 
" z 
0; 
0 ,. 
0; 

'" :I: 

~ 
" ~ 
~ -60 

; 
'" 
~ 

~ 
0; 

LB2 

SAMPLE DATA SOIL PROFILE 

.... 
Q) 
.a Q) 

E ~ ::J_ I-Z§! 
Q) .... 

.... 
-Q) ~ 
0.. .... 0.. 
E-= E 
Jl.18 0 

UJ 

1IJ a2 

2IJ a2 

3IJ a2 

4IJ a2 

5IJ a2 

6IJ a2 

7Ii a2 

"0 
.a "0 .... ~ .a Drilling Method:Holiow-Stem Auger 

0 ~ 0 UJ 
lL. 

.~ UJ ........ Ground Elevation Ut): 28.4 (MSL} rn ..c UJ 
~ 0.. () 
0 0 0 .... UJ 
iii 0.:: <.!l :::> Drilled by: Cascade Drilling 

SP- Brown, fine to medium SAND with silt 
SM (loose, moist to wet) (old aSfhalted sand 

tank base from 1.0 to 1.2 ft 

13 

13 
becomes gray and wet with faint hydrocarbon 
odor and slight sheen at 7 to 8 ft 

12 faint hydrocarbon odor, no sheen at 9.5 to 
11.1 ft 

15 

12 
..... SP Gray, fine to medium SAND with trace silt 

13 ..... ..... (loose, wet) ..... 
12 

..... 
ML Gray SILT with fine sand and clay, 

occasional W(,Od fragments an~) thin 
sand lenses medium stiff, wet 

Boring Completed 10/23/96 
Total Depth of Boring = 20.0 ft. 

SZ 
AID 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 

-

-

-

-

-

-

~~ _______________________ B_o_r_in_g __ L_B_2 ________________________ ~_F_i_g_U_re __ C_-_2~ 
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......... .... -'-' 
.r: .... 
a. 
Q) 

Cl 
-0 

-10 

-20 

r-- 30 

0 
g 

r-- 40 

~ 
S 
5 
i 
Q .., 

'" " r-- 50 ~ 
II> 

" z 
ii: 
0 ,. 
ii: 
N 
::z: 
!!>-
I:'; 
.9-

~ r- 60 

~ 
,:.. 

-D. 
a: 
ii: 

LB3 

SAMPLE DATA SOIL PROFILE 

I.. 
0 Q) 

.0 Q) .0 0 E ~ .... ~ .0 Drilling Method:Holiow-Stem Auger ::3_ 0 ~ zc 0 (J) 
> 

Q)1.. 
I.. 

~ .~ (J) Q) 
-Q) a.. Ground Elevation (ft): 28.2 (MSL} a. .... Ul .r: (J) 
EE E 3: a. () 

0 0 c 
Jl~ c 

CD 0::: 
I.. (J) 

Ul (!) :::> Drilled by: Cascade Drilling 

SP- Brown. fine to medium SAND with silt 
SM (loose. moist to wet) (grades 

slightly coarser) 

1::1] a2 15 
moderate Wdrocarbon odor. no sheen 
at 4.5 to ft 

2::1] a2 14 

3::1] a2 21 occasional thin (1/8 to 1/4-in) interbeds of 
silt with moderate hydrocarbon odor. no 

4::1] a2 15 
sheen ~ 

~ Gray SILT with clay, and fine sand ATD 
5::1] a2 10 interbedded with silty fine SAND. 

occasional wood fragments near top 

r~ a2 ~ (medium stiff/loose. wet) 
a2 

Boring Completed 10/23/96 
Total Depth of Boring = 19.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings. where soil samples were not collected and should 

be considered approximate (shown with dashes). 

-

-

-

-

-

-

~~ ______________________ B_o_r_in_g __ L_B_3 ______________________ ~~F_i_gU_r_e __ c_-_3~ 
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........ .... -....... 
..c .... 
a. 
Q) 

Cl 

r-O 

r-l0 

r- 20 

-- 30 

0 -40 
8 
~ 
l:!. 
~ 

~ 
~ 
c ... 
I 

tJ 

" -50 5 
II) 

" ~ 
0 ,. 
gj 
J: 

!!> .... .., 
9-
0 f- 60 
9-
~ ,. 
... 
~ 
0:: 

it: 

LB4 

SAMPLE DATA SOIL PROFILE 

L.. 
(5 Q) 

.0 Q) .0 (5 E ~ .... ~ .0 Drilling Method:Holiow-Stem Auger ::J_ I- 0 ~ z~ 0 UJ 
L.. 

~ Q)L.. Q) .~ UJ 
-Q) 

0.. Ground Elevation (ft): 27.7 (MSL) a. .... (I] ..c UJ 
EE E ~ a. 0 0 Cl C 

a~ c L.. UJ 
UJ iii c::: " => Drilled by: Cascade Drilling 

SP- Brown. fine to medium SAND with silt and 

1~ 
SM gravel in upper 10ft and occasional 0.1 

a2 18 ft-thick silty sand lenses between 10-15.5 ft 

2~ a2 15 
(loose. moist to wet) 

3~ 02 16 

<Il 02 9 color becomes gray at 9.5 to 11 ft 

5::.] 02 17 SZ 
AID 

6::.] 02 13 
Gray SILT with clay. fine sa~d. and 

7IJ a2 5 
occasional wood fragments soft. wet) 

ML 

Boring Completed 10/25/96 
Total Depth of Boring = 18.5 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings. where soil samples were not collected and should 

be considered approximate (shown with dashes). 

-

-

-

-

-

-

r7il Boring LB4 
~l...---_____ ~----I 

Figure C-4 
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..-.. 
~ 
'-" 

..c ..... 
a. 
Q) 

0 
-0 

-10 

-20 

-30 

0 r- 40 
8 
~ 
~ ... 
3: 
i 
0 
It) 

'" '" t- 50 > 
'" '" z 
[is 
~ 
ii:l 
:J: 

!? .... 
'" ~ 
0 t- 60 
~ 
;;; ,. 
"" -Q. 
II:: 

ii: 

LBS 

SAMPLE DATA SOIL PROFILE 

L.. 
V 
.0 V 
E ~ :::l_ 
zg 

L.. 
vL.. ~ -v a. ..... a. 
E-= E 
Jlold 0 

(/) 

] 

] 

] 

..... 
0 
0 

~ 
C/l 
~ 
0 0 

Cii CL 

o 
.0 

~ 
(/) 

u :c 
a. 
o 
L.. 

(!) 

o 
.0 

~ 
(/) 

(/) 
u 
(/) 
:::J 

Drilling Method,!!:H.:.;a""n.:.:d:.....!.A.:.:u:..:Qce:!..r ________ _ 

Grou nd Elevation (ft:.,L)::.....:2"-7:.:.8'--\.!(M:.:.;S""L::.<) _____ _ 

Drilled by: Cascade Drilling 

:::I!::I3~~~rown, Tln~ tp medium :>ANU Wltn trace silt 
\" loose, mOist) 

»ray,. Silty, sandy (;t::~Yt:.h Y;1~n wood debriS 
medium dense\ mOist) ~falnt hydrocarbon 

odor, no sheen) 

I: 1:1 SM 

erown, fine to medium SAND with silt 
(loose, moist) (faint hy~rocarbon odor 
above 3.0 ft no sheen) 
tJro.wp.. silty, fine to medium SAND (loose, 
mOist) 
Brown, fine to medium SAND with silt 
(loose, moist to wet) 

Boring Completed 10/22/96 
Total Depth of Boring = 12.0 ft. 

sz 
ATD 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 
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-

-

-

-

~L------------------------B-o-r-in-g--L-B-5------------------------~-F-i-g-U-re __ C_-_5~ 
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....... 
~ 
'-" 

..r:: 
-+" 
0.. 
Q) 

Cl 

-0 

1-10 

I- 20 

I- 30 

·~-60 

~ 
~ 

i 
~ 

~ 
F 

LB6 

SAMPLE DATA SOIL PROFILE 

.... 
Q) 

..c Q) 

E ~ ::l_ 

z~ .... 
Q) .... Q) 
-Q) a. 0.. ...... 
E.5 E 
~~ c 

U) 

1Il a2 

2Il 02 

3Il 02 

4Il 02 

5Il 02 

SIl 02 

7Il 02 

Notes: 1. 
2. 
3. 
4. 

(5 
..c (5 

-+" ~ ..c Drilling Method: Hollow-Stem Auger 
0 ~ 0 Ul 

~ .S! Ul 
Ground Elevation (ft): 29.0 (MSL~ (II ..r:: Ul 

~ 0.. U 0 Cl c .... Ul 
CD 0:: (!) ;:) Drilled by: Cascade Drilling 

SP ~rown, fine to medil)m SAND with silt .. SM loose, moist to wet . . 
17 ML asphalt layer from 2.5 to 2.7 ft 

@ 14.5 ft sandy silt lens from 11.8 to 12.2 ft 
15 

occasional thin (1/4 to 1/2-inch) silt lenses 

21 wood fragments at 17.7 to 17.8 ft 

16 II Gcoy SILT w;th day aod "" ,aod 
19 

occasional sand larrs 0.1 ft thick SZ (medium stiff, wet 
ATD 

17 

17 

Boring Completed 10/23/96 
Total Depth = 18.5 ft. 

Stratigraphic contacts are based on field interpretations and are approximate. 
Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 
be considered approximate (Shown with dashes). 
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-

~~ ________________________ B_o_ri_n_g_L_B_6 ________________________ ~ __ F_ig_U_r_e_C_-__ 6~ 
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........ .... ..... ......... 
.I: .... 
a. 
Q) 

a 
1-0 

1-10 

I- 20 

t- 30 

LB7 

SAMPLE DATA SOIL PROFILE 

I.. 
Q) 

.0 Q) 

E ~ :J_ f-
z~ 

I.. 
Q)1.. Q) 
-Q) a. a. .... 
EE E 
~.Id c 

Ul 

1IJ a2 

2I] a2 

3IJ a2 

4IJ a2 

5IJ a2 

6IJ a2 

7-.:J a2 

(5 
.0 

.... 
0 
0 

~ 
(J) 

~ .!:! 
Ul .I: 
~ 
0 a 
iii a: 

a. 
c 
I.. 

C,!) 

18 

15 

9 

10 

15 

13 

5 

(5 
.0 

~ 
(J) 

(J) 
U 
(J) 
:::J 

SP-
SM 

ML 

Drilling Method: Hollow-Stem Auger 

Ground Elevation (ft':.l.)~: ..!2:!::8~. O~(~M:::S!::.L)I.-____ _ 

Drilled by: Cascade Drilling 

Brown, silty, fine to medium SAND with some 
dark staining near surface grading; occassional 
thin (1/2 to 3 inch) silty sand and silt lenses 
throughout (loose, moist to wet) 

occasional thin « 1 /2-inch) lenses sz 
of silt at 10ft and occasional organics at 
10.8 ft AID 

Gray SILT with clay, fine sand, and tracl}-~ __ -l.... __________ _ 

organics 

Boring Completed 10/25/96 
Total Depth of Boring = 18.5 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 
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0 

" 5-
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~ 
~ 
:I: 

~ ..... 
'" 9-
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,-.. .... -......... 
..r: .... 
a. 
Q) 
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f-O 

1-10 

t- 20 

f- 30 

r- 40 

t- 50 

t- 60 

LBS 

SAMPLE DATA SOIL PROFILE 

.... 
Q) 

.0 Q) 

E ~ ::l_ I-
z~ .... 
Q) .... Q) 
-Q) c.. a. .... 
EE E 
~a\oJ 0 

(fJ 

~I 
a2 
a2 
a2 
a2 
n? 

'0 

.... 
0 
0 

~ 
en 
~ 
0 0 

CD a:: 

.0 '0 
~ .0 Drilling Method:Holiow-Stem Auger 

(fJ ~ 
.2 (fJ 

..r: (fJ Ground Elevation (ft): 31.5 (MSL) 
a. () 0 .... (fJ 

C,!) ::::l Drilled by: Cascade Drilling 

18 
32 

· . 
I~ 

CONCRETE floor (4.25 inch thick) · . Brown. fine to medium SAND with silt · . · . · . (fill) (medium dense. moist) · . · . 1~ 

11 h:r:Ih::iMrt\ ~Gray. ~ravelly. silty SAND (dense. moist) 
r--_.L.1 I:L:,a; 1:1:..1..1..\1 ~~ulTr ..... ~\ \ (fill?) (faint hydrocarbon odor. no sheen) 

Brown. fine to medium SAND with silt 
(dense. moist) 

Boring Completed 10/24/96 
Total Depth of Boring = 7.0 ft. 

No Measurable Groundwater Encountered During Drilling 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 
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Figure C-8 
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.90-,.. 
'" 5?-
~ .... 60 

; 
'" 
~ 
It: 

it: 

LB9 

SAMPLE DATA SOIL PROFILE 

I.... 
Q) 

.0 Q) 

E ~ ::J_ 

z~ 
I.... 

Q)I.... Q) 
-Q) 

0.. a. .... 
EE E 
~~ 0 

(/J 

dl a2 
a2 

3 a2 
4 a2 
5 a2 
6 a2 

'0 
.0 

.... ~ 0 
0 (/J 

Drilling Method:Holiow-Stem Auger 

~ U :c rn 
~ a. 
0 CI 0 

I.... 
CD 0:: (!) 

Ground Elevation (ft"-'-')::....!::3.!.:1.c:::5->.:;(M""S""'L:.t.) _____ _ 

19 
16 

wr-.... CONCRETE floor (4.25 inch thick) 
SP- I;lrown. tine to medium SAND with silt 
SM (fill) (medium. moist) 

75 
100 
78 Brown. gravelly. silty SAND from 4.1 to 4.4 ft 
42 

Boring Completed 10/24/96 
Total Depth of Boring = 9.0 ft. 

No Measurable Groundwater Encountered During Drilling 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Sail Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on sail cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 
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......... .... -'--' 
.t:: .... 
0. 
QI 

0 
t-O 

t-l0 

t-- 20 

t-- 30 

0 t-- 40 0 
0 

~ 
~ .. 
~ 
~ 
0 

~ 
I 
g 

t-- 50 5-
til 

" Z 

~ 
~ 
ii2 

'" :J: 

!!o-.... .., 
;!-

~ t-- 60 

3 
,:.. 

"'Q. 
a: 
ii2 

LBiD 

SAMPLE DATA SOIL PROFILE 

'-
QI 
.0 QI 
E ~ ::I_ I--
z~ 

'-QI'- QI 
-QI c.. c. .... 
E':: E 
Jl~ 0 

(/) 

d:IJ a2 
02 

~I 02 
02 

5~ 02 

e 
.0 e .... ~ .0 Drilling Method:Holiow-Stem Auger 

0 ~ 0 (/) 

~ () (/) 

:c Ground Elevation (tt): 31.5 (MSL) Ul (/) 
it 0. 
0 0 0 () 

'- (/) 
CD 0: (!) :J Drilled by: Cascade Drilling 

21 ~ r-..... CONCRETE floor (4 inch thick) 
5 SP- Brown. fine to medium SAND with 

SM (loose. moist) (fill) 
8 
8 

10 

Boring Completed 10/24/96 
Total Depth of Boring = 8.0 ft. 

No Measurable Groundwater Encountered During Drilling 

silt 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings. where soil samples were not collected and should 

be considered approximate (shown with dashes). 
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Figure C-10 
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~ 
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LB11 

SAMPLE DATA SOIL PROFILE 

... 
'0 Q) 

.0 Q) .c '0 E ~ .... ~ .c Drilling Method:Holiow Stem Auger ::s_ f- 0 ~ ZO 0 U1 
> ... 

Q)'- Q) ~ .!:! U1 
-Q) 

0.. Ground Elevation (ft): 27.0 {MSL} 0.. .... (I) .r; U1 
EE E ~ 0.. () 

0 0 0 

c51~ 0 '- U1 
U1 iIi c:: <.'l :::> Drilled by: Cascade Drilling 

SP- Brown. fine to medium SAND with silt (very 
SM loose to loose. moist to wet) (fill) 

1~ 02 3 0.0 

2~ 02 2 4.1 SZ 3. 02 14 
ATD 

0.0 

4~ 02 13 0.0 SP 

P 
SM Dark gray. fine to medium SAND with silt 

5 02 22 81.0 and zones of sand with silt (loose. wet) (faint 

6 02 26 18.0 
to moderate hydrocarbon odor. no sheen) 

7 a2 26 0.0 Dark gray SILT with sand and trace 

8 p 02 11 0.0 
organics (medium s~\ff. wet) (slight odor 

Ml at 17.6 ff no sheen 

Boring Completed 03/10/97 
Total of Boring Depth = 18.5 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key' figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings. where soil samples were not collected and should 

be considered approximate (shown with dashes). 
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SAMPLE DATA SOIL PROFILE 

'­
Q) 

..Cl 
E 
::l_ 

z~ 
Q)'­
-Ql a. ..... 
E.E: 

c5l.l/! 

'­
Ql 

c.. 
E 
c 
Vl 

1. a2 

2~ a2 3. a2 4. a2 

5~ a2 

6~ a2 

.... 
o 
o 
~ 

(J) 

it 
o 
iii 

6 

3 

14 

15 

11 

11 

Cl 
a:: 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

sp­
SM 

::::: Sp 

III ML 

Drilling Method:Holiow-Stem Auger 

Ground Elevation (ft): 27.0 (MSL) 

Drilled by: Cascade Drilling 

Brown, fine to medium SAND with silt (very 
loose to loose, moist to wet) (fill) 

Brown to dark gray fine to medium SAND 
with silt lenses Uoose, wet) )(Sli9ht to 
moderate odor, slight sheen 

9.ray SILT with sand ,Q.nd trace organics 
. ~medium to stiff, wet) 

Boring Completed 03/10/97 
Total Depth of Boring= 17.5 ft. 

sz 
ATD 

Notes: 1. Stratigraphic contacts are based on field interpretations ond are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'Soil Classification System and Key' figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 
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SAMPLE DATA SOIL PROFILE 

.... 
(5 Q) 

.0 Q) .0 (5 E ~ .... ~ .0 Drilling Method: Hollow stem Auger ::J_ 0 
~ z~ 0 U'l 

.... 
Q) .... Q) ~ .~ U'l 
-Q) a. Ground Elevation (tt): 27.0 (MSL) a. .... '" ..r:: U'l E.E E 3: a. U 0 Cl 0 

c51.ld 
0 .... U'l 

U'l 10 a:: '" => Drilled By: Cascade Drilling 

SP- Brown, fine to medium SAND with silt and 
SM occasional silt lenses (very loose to 

<~ 02 11 0.0 loose, moist to wet) (fill) 

2IJ a2 9 0.0 SZ --
ATD 3. 02 16 0.0 4. a2 25 0.0 ..... 

SP Dark gray, fine to medium SAND with thin 5IJ 
..... 

02 36 42.1 
..... 

silt lenses (loose to medium dense, wet) ..... ..... ..... (Slipht to moderate odor, slight sheen on 

~, 
..... ..... dril rods) a2 23 15.0 ..... ..... 

02 10 0.0 III ML Gray, sandy- SILT with organ ics 
wet) near top of unit tmedium stiff, 

(slight odor, sligh sheen) 

Boring Completed 03/10/97 
Total Depth of Boring= 18.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soii samples were not collected and should 

be considered approximate (shown with dashes). 

-

-

-

-

-

-

r7il Boring LB13 
~I..-----_____ ---L.--_ 

Figure C-13 
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SAMPLE DATA SOIL PROFILE 

.... 
'0 Q) 

..Q Q) ..Q '0 E ~ ...... ~ ..Q Drilling Method: Hollow-Stem Auger ::1_ 0 ~ zg 0 UJ 
.... 

~ Q) .... Q) .!:! UJ 
-Q) a. Ground Elevation (ft): 28.0 (MSL} a. ...... UI .c UJ 
E-= E :c a. () 

0 0 0 

~~ 0 .... UJ 
UJ 1Ii a:: C,!) :::> Drilled by: Cascade Drilling 

..... SP Brown, fine to medium SAND (loose, moist) ..... ..... 
(fill) ..... 

1I] 
..... 

a2 26 0.0 
..... ..... ..... ..... ..... 

2I] a2 18 0.0 
..... ..... ..... ..... ..... 

3I] 
..... s.z a2 11 61.3 ..... 

][1 SP- Medium to dark gra), fine to medium SAND -
4. a2 21 521 SM with silt (loose, ~)t (fill) (strong ATD 

odor, heavy sheen ..... SP ~ark gray fine to medium) SAND (loose, wet) 
5I] a2 24 942 

..... ..... strong odor, heavy sheen ..... ..... ..... slight to moderate heaving sands at 15 to 16.5 ft ..... 
6 a2 ..... ..... 

faint odor, slight sheen at 16.5 ft 

Il 
..... 

7 a2 20 
..... ..... ..... 

. f~af, SIL Tt)with sand and trace organics 
8 a2 15 1.7 

..... 
I I MI sti f wet 

Boring Completed 03/10/97 
Total Depth of Boring= 19.5 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 
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SAMPLE DATA SOIL PROFILE 

.... 
"0 Q) 

.0 Q) .0 "0 E ~ .... ~ .0 Drilling Method:Holiow-Stem Auger ........ ::1_ a ~ .... z~ 0 (/) ..... .... 
~ '-" Q) .... Q) 0 (/) 

-Q) a. :c Ground Elevation (ft): 28.0 (MSL) .<: a. ..... til (/) .... EE: E ~ a. () a. a 0 0 
Q) 

~.Id 0 .... (/) 

0 (/) iIi a:: (!) :::> Drilled by: Cascade Drilling 
1-0 ..... SP Brown. fine to medium SAND with ..... ..... 

trace gravel (loose. moist) ..... 

1. 
..... 

a2 17 0.0 
..... (fill) ..... ..... ..... ..... 

2I] a2 19 0.0 
..... ..... ..... ..... / Brown. fine to medium SAND with silt (very 

3I] a2 8 0.0 J :t SP loose. moist to wet) (fill) SZ SM -
-10 4. ..... 

SP Brown. (fine to m~dium SAND with trace ATD -
a2 22 0.0 

. .... ..... 
gravel loose. wet ..... ..... 

5I] a2 15 0.0 SP Brown, fine to medium SAND Wit~ silt and 
SM occasional silt lenses (loose. wet 

~I a2 25 0.0 sand becomes dark gray toward base of unit 
a2 13 0.0 

Gray SILT with sand and sand lenses. 

-20 
trace organics (stiff. wet) 

-
Boring Completed 03/10/97 

Total Depth of Boring = 18.0 ft. 

I- 30 -

I- 40 -

t- 50 -

t- 60 -

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'Soil Classification System and Key' figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings. where soil samples were not collected and should 

be considered approximate (shown with dashes). 
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SAMPLE DATA SOIL PROFILE 

I... 
(5 Q) 

.0 Q) .0 (5 E !- .... ~ .0 Drilling Method:Holiow-Stem Auger ,..... ::J_ 0 ~ ;:: z~ 0 (f) 
I... ........ Q)1... Q) ~ .5:1 (f) 

-Q) a. Ground Elevation (tt): 28.0 (MSL) ..c. a. .... en ..c. (f) .... EE E 3: a. 0 a. 0 0 0 
Q) 

~.Id 0 I... (f) 
0 (f) CD 0::: 0 ::::> Drilled by: Cascade Drilling 

f-O ,........, a ... SP ... Brown, fine to medium SAND with occasional ... 
dark ray fine to medium sand lenses (loose, ... ... ... moist (fill) ... ... 

2~ 
SP- Brown, fine to medium SAND with silt and 

b2 14 0.0 SM interbeds of sand and silty sand (loose to SZ medium dense, moist to wet) 
3~ a2 29 0.0 : : ATD 

-10 4. a2 34 0.0 
..... 

SP Brown, fine to medium SAND with occasional 5. b2 25 0.0 
. .... ..... ..... 

thin « 2-inch) silt lenses (loose, wet) ..... ..... ..... 
6 a2 19 0.0 ..... ..... ..... 
7 b2 14 0.0 

..... dark gray silt lens 0.1 ft thick ..... ..... 
8 a2 22 0.0 

..... ..... ..... 
f- 20 9 a2 24 0.0 

..... ..... ..... 
10 

11 

I- 30 

r- 40 

f- 50 

f- 60 

P b2 16 0.0 ..... 
Gray SIL f) with trace organics (medium ..... 

~ 
..... 

a2 0.0 I I Ml stiff wet 

Boring Completed 03/12/97 
Total Depth of Boring = 23.5 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer ta 'Soil Classification System and Key' figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 
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'" ~ 
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.:= 
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..c: ..... 
a. 
Q) 

Cl 
1-0 

r-10 

SAMPLE DATA 

.... 
Q) 

.t:l Q) 

E ~ :::1_ ..... 
z~ .... 
Q) .... Q) 
-Q) a. a. ..... 
E-= E 
~o'd c 

Ul 

1 =-:J d 2. a2 

..... 
0 
0 

~ 
rn 
~ 
0 
co 

65 

37 

15 

24 

Cl 
a::: 

0.0 

0.0 

0.0 

0.0 

LB17 

SOIL PROFILE 

(5 
.t:l (5 

~.t:l Drilling Method:Holiow-Stem Auger 
Ul ~ 
.~ Ul 
..c: Ul Ground Elevation (ft':./.)=-: .=2~8!.....4~(M:!!CS:=!L::.I)~ ____ _ 
a. u 
~ Ul 

c.:> :::l Drilled by: Cascade Drilling 
1>'~ .. 2L~. ASPHALT SAND (0.5 ft thick) 
..... ~r\~raY-GRAVEL (Joose. mOls~) 

..... ..... 

SP (base course till) (n;~derate odor. slight 
sheen. trace product) 

Brown. fine to medium SAND (loose to 
medium dense. moist to wet) 

moderate odor. slight sheen at 10ft 

3. a2 

4 IJ b2 

5IJ a2 

6. a2 28 0.0 ~~~ Brown. sandy SILT (stiff. wet) 

7 b2 19 
8 a2 17 

0.0 
0.0 
0.0 

Brown. fine to medium SAND (loose to 
medium dense. wet) 
grades to dark gray @ 16.5 ft 
no odor. moderate sheen @ 18 ft 

sz 
ATD 

Dark gray SILT with trace sand (mediurT].~ __ ---l ___________ _ 
stiff wen 

9 ] a2 17 ..... 
f-2010.-A __ ~b~2~_8~~0~.~0~LI~I~~ML~ 

-30 

I- 40 

f- 50 

f- 60 

Boring Completed 03/11/97 
Total Depth of Boring = 20.5 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings. where soil samples were not collected and should 

be considered approximate (shown with dashes). 
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Figure C-17 
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SAMPLE DATA SOIL PROFILE 

L.. 
(5 Q) 

.0 Q) .0 (5 E !- +' ~ .0 Drilling Method:Holiow-Stem Auger ...... ::J_ 0 ~ +' zg 0 UJ .... L.. 

~ '--' Q)L.. Q) .2 UJ 
-Q) 

0.. Ground Elevation (ft): 28.1 (MSL) ..c: O-+' UJ ..c: UJ +' E.E E ~ 0- (,) 0- 0 0 0 
Q) 

~~ 0 L.. UJ 
Cl UJ 1ii a:: (!) ::> Drilling by: Cascade Drillina 
r-O 1"'-'" d ..... SP Brown. fine to medium SAND with occasional ..... ..... 

silt lenses (loose to medium dense. moist ..... ..... 
2I 02 66 0.0 

..... 
to wet) ..... ..... ..... ..... 

3I 02 19 0.0 
..... ..... ..... ..... ..... s:z 

4IJ 
..... 

b2 15 0.0 ..... ..... ..... 
-10 

..... 
gray silt lens 0.2 ft thick @ 13.5 ft ATD 

5I 
..... 

02 16 0.0 
..... ..... ..... ..... ..... 

6I 02 25 0.0 
..... 

color grades to dark gray @ 15 ft ..... ..... ..... ..... ..... 
7 b2 14 0.0 ..... ..... 

gray silt lens 0.2 ft thick @ 19 ft ..... 
8 02 19 0.0 

..... ..... ..... 
9 a2 14 0.0 

..... ..... ./ ..... ~ Gray SILT with sand lenses (stiff • wet) 
r- 2010 b2 15 0.0 III ML 

r- 30 

r- 40 

r- 50 

r- 60 

Boring Completed 03/11/97 
Total Depth of Boring = 21.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings. where soil samples were not collected and should 

be considered approximate (shown with dashes). 

-

-

-

-

-

-

rn Boring LB18 ICIL...---_____ ---L.-------I 

Figure C-18 
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0 
0 

~ 
$ 
3: 
!E 
0 

'" I 
(J 
C> 

5-
II) 
C> 

~ 
0 ,. 
iii: 
N 
:I: 

!?-

~ 
~ 
~ 
"" 
1i a: 
iii: 

SAMPLE DATA 

L.. 
Q) 

.0 Q) 

E ~ ..... ....... ::1_ 0 ..... z~ 0 
~ L.. 

~ Q)L.. Q) 
-Q) a. .c a. ..... '" ..... EE E ~ a. 0 Q) 

~o'/! 0 
Cl Ul iIi 
1-0 1"-'" d 2. a2 38 3. a2 23 

4IJ b2 11 

1-10 5. a2 13 6. a2 13 

7 b2 10 
8 a2 16 
9 a2 19 

(5 
.0 

~ 
Ul 

.~ 

.c 
a. 

Cl 0 
L.. 

0:: C,!) 

... · " · " · " " . 
0.0 

" . ... 
" . 
" . 
" . 
" . 

0.0 " . ... 
" . · " ... 

0.0 ... · " · " " . ... 
0.0 

. .. 
" . 
" . 
" . 
" . 
" . 

0.0 " . · " ... 
· " · " 

0.0 · " ... 
· " 

0.0 " . · " " . 
0.0 

" . 
" . 
" . 

(5 
.0 

~ 
Ul 

Ul 
U 
Ul 
:::> 

SP 

LB19 

SOIL PROFILE 

Drilling Method:Holiow-Stem Auger 

Ground Elevation (ft:.J.;)::....=2"-7.""9'--l..!(M""S""L:.l.) _____ _ 

Drilled by: Cascade Drilling 

Brown, fine to medium SAND with 
occasional silt lenses, gravel, 
and organics (very loose to medium 
dense, moist to wet) 

silt lens 0.2 ft thick @ 13 ft 

color becomes dark gray @ 15 ft 

sz 
Am 

- 2010 ~ b2 11 
" . 

0.0 Gray SILT with trace organics (mediurn.')J-___ --L. ___________ _ 

-30 

I- 40 

r- 50 

-60 

stiff, wet) 

Boring Completed 03/11/97 
Total Depth of Boring = 21.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 

-

-

-

-

-

-

~~----------------------B-o-r-in-g--LB-1-9------------------------~F_ig_U_r_e_C_-__ 19~ 
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LB20 

SAMPLE DATA SOIL PROFILE 

'- (5 Q) 
..c Q) ..c (5 E ~ - ~ ..c Drilling Method:Holiow-Stem Auger ,....., ::J_ 0 ~ ...... z§; 0 UJ -'-' Q)'-

'- ~ .~ UJ Q) 
-Q) a. Ground Elevation (ft): 28.0 (MSL) .t:: 0.- UI .t:: UJ .... E..E E ~ a. U a. 0 Cl c 

Q) 
~.11! c '- UJ 

0 UJ iii c::: (!) => Drilled by: Cascade Drilling 
r-O 1--'" d 0.0 ..... SP Brown-gray, fine to medium SAND with ..... 

gravel (medium dense, moist) (fill) ..... 
2IJ ..... 

SP a2 26 0.0 
..... ..... ..... 

Brown, fine to medium SAND with ..... ..... 3. b2 13 0.0 
. .... occasional silt lenses (loose ..... ..... 

to medium dense, moist to wet) ..... s:z ..... 
4IJ ..... 

a2 29 0.0 ..... = ..... 
ATD ..... ..... 

-10 5. ..... -
a2 19 0.0 

. .... ..... ..... ..... ..... 6. b2 17 0.0 

. .... 
color becomes dark gray @ 15.5 ft ..... ..... ..... ..... 

~I 
..... 

a2 23 0.0 ..... 
Gray SILT with trace organics (stiff, wet) 

..... ..... 
a2 12 0.0 I ML 

-20 Boring Completed 03/11/97 
Total Depth of Boring = 18.0 ft. 

-

-30 -

r- 40 -

r- 50 -

r- 60 -

Notes: 1. Stratigraphic contacts are based on field Interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation af graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 

Ii] Boring LB20 Figure C-20 

BZT0104(e)023111 



..-. 
~ 
..c 
+' 
a. 
v 

0 
-0 

-10 

-20 

t- 30 

0 t- 40 0 
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LB21 

SAMPLE DATA SOIL PROFILE 

L.. 
V 
.0 
E 
:::l_ 

z~ 
vL.. -v a.+' 
EE 

c51.ld 

1 ...JOILJ 2. 3. 
<I] 5. 6. 
~, 

V 

~ 
L.. 
V 
0.. 
E 
c 

(f) 

d 

a2 

a2 

+' 
0 
0 

~ 
Ul 
~ 
0 

CD 

50 

28 

b2 21 

a2 25 

a2 29 

b2 12 
a2 9 

0 
a:: 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

'0 
.0 

~ 
(f) 

'0 
.0 

~ 
.!:1 (f) 

..c (f) 
a. (J 
~ (f) 

Drilling Method:Holiow-Stem Auger 

Ground Elevation (ft':,L)=-: .!::2"'8!.-'.1--->.:;CM""S::::L:,L) _____ _ 

o :;) Drilled by. Cascade Drilling 

1'1' frCMfM-"'\ ~rown, fine to medium SAND with silt 
I'SP'! \ (medium dense, moist) (fill) 

III ML 

Brown, fine to medium SAND with occasional 
silt lenses (loose to dense, moist to wet) 

color becomes dark gray @ 15.5 ft 

~~~~ ;:)IL I wlm trace organics ~mealum StiTT, 

Boring Completed 03/11/97 
Total Depth of Boring = 18.0 ft. 

sz 
AID 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'Soil Classification System and Key' figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximote (shown with dashes). 

-

-

-

-

-

-

~~--------______________ B_o_r_in_g __ L_B_2_1 ______________________ ~_F_ig_U_r_e __ C_-_2_1~ 
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....... .... -'-" 

-'= .... 
a. 
Q) 

Cl 

1-0 

-10 

f- 20 

f- 30 

8 
0 

r- 40 
~ 
~ • 
3: 
li 
0 
N 
N 
I 

0 

" f-50 ~ 
'" " z 
~ 
~ 
iii: 
N 
:J: 

~ .... .., 
~ 
E f- 60 
~ 
;;; 
~ 
0:-

-a. 

'" iii: 

LB22 

SAMPLE DATA SOIL PROFILE 

.... 
'0 Q) 

..c Q) ..c '0 E !- .... ~ ..c Drilling Method:Holiow-Stem Auger ::J_ 0 ~ zo 0 Vl 
> .... 

Q) .... Q) ~ .2 Vl 
-Q) 

Ci. Ground Elevation (ft): 28.1 (MSL} a. .... en -'= Vl 
ES E ~ a. () 

0 Cl 0 

c5l~ 0 .... Vl 
Vl £Ii 0::: (!) ::> Drilled by: Cascade Drilling 

1--" d 0.0 . I' I' 

~ 
r\ Brown, fine to medium SAND with silt .... SM (medium dense, moist) (fill?) .... 2. .... 

02 29 0.0 
. ... .... .... .... Brown, fine to medium SAND (loose to .... 3. .... 

medium dense, moist) b2 21 0.0 .... .... .... .... 
4::1] 

.... SZ a2 19 0.0 .... 
: : sp- Brown, fine to medium SAND with silt 5. SM (loose, wet) ATD 

a2 11 0.0 6. b2 17 0.0 

~~ 02 0.0 
Gr~~ SILT with trace organics (medium stiff, 

02 22 0.0 MI wet 

Boring Completed 03/11/97 
Total Depth of Boring = 18.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 

-

-

-

-

-

-

~~ ______________________ B_o_r_in_g __ LB __ 22 ________________________ ~F_ig_U_r_e __ c_-_2_2~ 
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LB23 

SAMPLE DATA SOIL PROFILE 

.... 
"0 Q) 

.0 Q) .0 "0 E ~ .... ~ .0 Drilling Method:Holiow-Stem Auger ........ ::1_ 0 ~ .::: zg 0 (f) 

.... !z ~ Q) .... Q) .!:1 (f) 
-Q) Ground Elevation (ft): 28.3 (MSL) ..c. c. .... a. en ..c. (f) .... EE E 3: 0. () 0. 0 a 0 

Q) 

~.Id 0 .... (f) 
0 (f) iIi a:: C,!) => Drilled by: Cascade Drilling 
f-O 1"'-'" d . ,. I' 

~ ~ ~rown, fine to '0ed/i)m SAND with silt 2. dense, moist fill? 
a2 35 0.0 ..... Brown, fine to medium SAND with trace ..... gravel (loose, moist to wet) ..... 3. . .... 
02 15 0.0 ..... ..... ..... ..... 

4IJ ..... 
~ b2 21 0.0 ..... ..... ..... ..... 

f-l0 5. ..... 
ATD -

02 14 0.0 
..... j, Gray SILT (stiff, wet) ..... ..... ..... 

Brown, fine to medium SAND w~th silt and ..... 6. 02 16 0.0 
. .... 

F-f'"M lMJ ,.., sandy slit interbeds loose, wet 
..... 

~ Brown, fine to medium SAND with occasional 
7 b2 21 0.0 heaving sands loose, wet) color becomes dark 
8 J 02 14 0.0 ..... gray 

9 a2 8 0.0 III ML Gr~5 SILT with organics (medium stiff, 
-20 wet /' -

Boring Completed 03/11/97 
Tatal Depth of Boring = 19.5 ft. 

-30 -

-40 -

f- 50 -

f- 60 -

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 

~ Boring LB23 Figure C-23 
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LB24 

SAMPLE DATA SOIL PROFILE 

L... 
"0 GI 

.0 GI .0 "0 E ~ .... ~ .0 Drilling Method:Holiow-Stem Auger 
" 

::J_ 0 ~ ~ z~ 0 C/l 
L... '-" GIL... GI ~ .~ C/l 

_GI a. Ground Elevation (ft): 29.7 (MSL) ~ 0.. .... Ul ~ C/l .... EE E ~ 0.. () 0.. 0 0 0 
GI ~~ 0 L... C/l 

Cl C/l iD n: '-' :::> Drilled by: Coscade Drillina 
1-0 ... SP Brown. fine to medium SAND ~oose. ... moist ... 

to wet) (slight odor. no sheen ... 
1~ 

... 
d 0.0 

... ... ... ... ... 2. a2 13 0.0 

. .. ... ... 
SZ ... 

color becomes gray @ 7.5 ft ... 
3~ 

... 
02 9 0.0 ... 

AID ... ... ... 
1-10 4. ... -

02 18 0.0 
. .. ... ... ... ... 

sIl 02 20 0.0 
... ... ... 

Boring Completed 03/21/97 
Total Depth of Boring = 14.0 ft. 

I- 20 -

I- 30 -

I- 40 -

I 

t- 50 -

I- 60 -

Notes: 1. Stratigraphic contacts are bosed on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer ta ·Soil Classification System and Key· figure far explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings. where soil samples were not collected and should 

be considered approximate (shown with dashes). 

~ Boring LB24 Figure C-24 
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LB-25 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Q) "0 Drilling Method: Hollow-stem Auger .0 Q) .0 "0 
E 0- E .0 Qi ::> ~ (5 >. E 
Z(ij en Ground Elevation (ft)· 29.7 (MSL) > g 0 >. Q) 

~C: Q) u.. .2 en --l 
.<: O-Ql C. ~ 

.<: en Cascade Drilling 
.... 

a. E"E: E 0- (..) Drilled By: .sl 
Q) ca- ca !!! en ca 
0 en~ en co <.9 ::> :s: 

1-0 SP Yellow-brown, fine SAND with medium sand 
(medium dense, moist) 

~5 r -

1 b2 15 

2 b2 14 

3 b2 18 
-

1-10 4 b2 15 
-

SP Dark gray, fine to medium SAND with trace silt 

5 b2 27 
(medium dense, wet) 

SP Dark gray, fine to medium SAND (medium 
6 b2 22 dense, wet) (moderate petroleum odor, slight 

sheen) 

1-15 7 b2 34 -
.. 

SP Yellow-brown, fine SAND with medium sand 
b2 

.. 
8 38 .. (dense, wet) 

b2 "1 SP- Gray, fine SAND with silt (medium dense, wet) 
9 12 SM 

b2 
ML Gray, sandy SILT (very stiff, moist) 

10 18 
-20 -

-
11 b2 18 

12 b2 16 

13 b2 16 

-25 14 b2 16 
-

SM/ Gray, silty fine SAND to sandy SILT (medium 
15 b2 11 ML dense to very stiff, wet) 

16 b2 17 

1-30 17 b2 19 -
SP Dark gray, fine to medium SAND (medium 

18 b2 17 
dense, wet) 

19 b2 11 

20 b2 14 
1-35 SM Dark gray, silty medium SAND (medium 

-

21 b2 26 dense, wet) 

22 b2 25 

SP Dark gray, fine to medium SAND (medium 
23 b2 31 dense to very dense, wet) 

-40 -

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2, Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings where soil samples were not collected and should be considered approximate (shown with 

dashes). 

iii Log of Boring LB-25 
Figure C-25 

(1 of 2) 
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(J) 

LB-25 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Q) (5 
Drilling Method: Hollow-stem Auger .c Q) .c (5 

E 0.. E .c Qi ::I ~ (5 >. E z- en Ground Elevation (ft)· 29.7 (MSL) > g ro Q) 
0 >. Q) 

~~ u.. 0 en ...J 

a. -- :c .... .r::. 0..Q) ~ en Cascade Drilling 0. E'E: E 0- 0 Drilled By: .s 
Q) ro- ro 0 !!! en ro 
Cl en ell en iIi (9 :::l S 

-40 
24 b2 23 -

25 b2 22 
Wood fragments at 41 to 44 ft. 

26 b2 55 

-45 27 b2 58 -
-

28 b2 60 

29 b2 36 rr SM _ f,ark gray, silty, medium SAND with fine sand 
medium dense, wet) ---SP 

Dark gray, fine to medium SAND with wood 30 b2 48 

1-50 fraqments (dense, wetl -

b2 
SP- Dark gray, fine and fine to medium SAND with 

31 28 SM silt (medium dense to dense, wet) 

-
32 b2 20 

b2 
SP Dark gray, fine to medium SAND (medium 

33 42 dense to dense, wet) 

1-55 34 b2 47 
-

35 b2 27 

36 b2 16 

1-60 37 b2 20 -

38 b2 26 

39 b2 43 

40 b2 37 
-65 -

41 b2 46 

42 b2 26 

43 b2 21 

1-70 44 b2 33 
-

45 b2 26 

46 b2 41 

1-75 47 b2 27 -

Boring Completed 02119/99 
Total Depth of Boring = 75.5 ft. 

r-- 80 -

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings where soil samples were not collected and should be considered approximate (shown with 

dashes). 

iii Log of Boring LB-25 
Figure C-25 

(2 of 2) 
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LB121 

SAMPLE DATA SOIL PROFILE 

L... 
0 QI 

.0 QI .0 0 E ~ .... ~ .0 Drilling Method:Holiow-Stem Auger ....... :l_ I- 0 ~ ..., zc 0 UJ 
'+- > L... 

~ 
....., 

QlL... QI .!:! UJ 
-QI Ci. Ground Elevation eft): 28.0 (MSL} ..c. a. .... (j) ..c. UJ .... E.E E ~ a. () a. 0 Cl C 

QI ~~ C L... UJ 
Cl UJ iIi c:: c.!) :::> Drilled by: Cascade Drilling 
1-0 1--- d ~ .AI -.... . ASP HAL .5 ft thick ..... 

I~ 
........... ::iOnc1V Gt<A VI-.I . base COL rse 2. 02 41 0.0 Brown. fine to medium?AND with. trace 

gravel and occasional silt lenses (loose 3_ 
02 44 0.0 

to medium dense. moist to wet) 
SZ ..... ..... ..... 

AID 4. ..... 
color becomes gray brown @ 7.5 ft 02 14 0.0 ..... ..... ..... ..... 

1-10 5. ..... 
02 24 0.0 

. .... ..... 
color becomes dark brown @ 12.5 ft ..... ..... ..... 6. 02 21 0.0 

. .... ..... ..... ..... ..... ..... 
7 02 26 0.0 ..... ..... ..... 
8 02 23 0.0 ..... ..... ..... 
9 02 24 0.0 

..... ..... ..... 
I- 2010 

~ 
02 19 0.0 

..... ..... ..... 
Gray to gre7~ fray f~L T with clay and 

11 

I- 30 

-40 

-50 

-60 

02 14 0.0 J II ML trace sand (sti wet 

Boring Completed 03/17/97 
Total Depth of Boring = 22.5 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary far a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings. where soil samples were not collected and should 

be considered approximate (Shawn with dashes). 

-

-

-

-

-

-

~~ ______________________ B_o_ri_n_g_L_B_1_2_1 ______________________ ~_F_ig_U_r_e_C_-__ 26~ 
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f- 20 

-30 

[:] -40 
~ 
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LB122 

SAMPLE DATA SOIL PROFILE 

I.... 
al 
.a (1) 

E ~ ::J_ 
20 

> I.... 
all.... (1) 
-(1) a.. a.-
EE E 
~ol:! 0 

Ul 

1 =-:J d 

2~ 02 3. 02 4. 02 

..... 
0 
0 

~ 
UI 
~ 
0 e 
iii a:: 

33 0.0 

36 0.0 

33 0.0 

"0 
.a 

~ 
Ul 

.!:! 

.c 
a. 
0 
I.... 

(!) 

"0 
.a 

~ 
Ul 

Ul 
() 
Ul 

Drilling Methad:Holiow-Stem Auger 

Ground Elevation (ft:.J.;)::.....=2.:::.6.:.::3~(M!!.:S~L:.L) _____ _ 

::l Drilled by: Cascade Drilling 
-:0:" .... ~~~I.8.!.~W'":m.~ASPHALT (3 inch thick) 

"GW Brow!'\, ~andy GRAVEL :o.xith .... .... .... .... .... .... .... . ... .... .... .... .... . ... .... .... 

"SP' moist) ~base course fill) 
silt (dense, 

Brown, fin~ to medium SAND (medium dense, 
dry to wet) 

Boring Completed 03/17/97 
Total Depth of Boring = 9.0 ft. 

sz 
ATD 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contocts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 

-

-

-

-

-

-

~~ ______________________ B_o_ri_n_g_L_B_1_2_2 ______________________ ~_F_ig_U_r_e_C_-__ 2_7~ 
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..-.. 
.:: 
'-' 

..c .... 
a. 
Q) 

0 
f-O 

f-10 

-20 

-30 

8 f- 40 
0 

~ 
~ 
Ii c 
lID 
N 
I 

0 

" r- 50 
~ 
" z 
iii: c ,. 
iii: 
N :z: 
~ ..... .., 
~ 

~ ,- 60 

;;; 
~ 
,:.. 

-a. 
I\:: 

iii: 

LSi 

SAMPLE DATA SOIL PROFILE 

.... 
Q) 

..Cl Q) 

E ~ .... ::l_ 0 
z~ 0 .... 

~ Q) .... Q) 
-Q) a. a. .... rn 
EE E :t 

0 
~~ c 

Ul iIi 

02 57 

0 
a:: 

(5 
..Cl 

~ 
Ul 

(5 
.0 

~ 
o Ul 

:c Ul 
a. () 
l: Ul 

Drilling Method:Holiow-Stem Auger 

Ground Elevation (ft .... )::.....:::2.::<;8.:..!.1....,C"'M:.::S::::LJ...) _____ _ 

" ~ Drilled by: Cascade Drilling 
~ .AkI ......... :; inr:h thick 

~J;ll;$~~,' ~rown. silty. s;m,dy GRAVEL (dense. mois~ ~I 02 31 : 1: I: 1 iMJ ~ '" (bOSe cou{se TlIII / , 
-__ LU....:;.::'-'-~ ....... _--IC..&·'-L..II· I.LltdLJl'I'ir"""\ 6rown. fine tQ r]1ed.i~m SAND with silt I 

~71 \ \ (dense. moist) (fill?) I, 

Boring Completed 10/25/96 
Total Depth of Boring = 3.7 ft. 

No Groundwater Encountered During Drilling 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings. where soil samples were not collected and should 

be considered approximate (shown with dashes). 

-

-

-

-

-

-

~~ _______________________ 8_0_ri_n_g_L_S_1 ________________________ ~F_ig_U_r_e_C_-__ 28~ 
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8 
0 

~ 
S 
3: 
!i1 
c 
g: 
I 

0 

" ~ 
" z 
i!i ,. 
a: 
N 
:t:: 

~ .... 
'" ~ 
§, 
;;; ,. 
,:.. 

-CL 
II: 

a: 

".... .... 
'+-
'-' 

..c: ..... 
a. 
Q) 

Cl 
r-O 

r-10 

LS2 

SAMPLE DATA SOIL PROFILE 

L. 
Q) 
.0 
E 
::1-
z~ 
Q)L. 
-Q) a. .... 
E.!: 
Jla'd 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 

Q) 

~ .... 
0 
0 

L. 
~ Q) 

0.. rn 
E ~ 
0 0 

(f) iIi 

a2 34 
a2 26 
a2 15 
a2 12 
a2 15 
a2 24 
a2 17 
a2 23 
a2 24 
a2 25 

Cl 
a::: 

(5 
.0 

~ 
(f) 

(5 
.0 

~ 
(f) 

(f) 
u 
(f) 

Drilling Method:Holiow-Stem Auger 

Ground Elevation (ft"'):'--'=.2:...;7."'9'--lo.!.CM"'S:::.::L::..L) _____ _ 

~ Drilled by: Cascade Drilling 
: ~ ......... ASI-'HAI L.:J Incr niCK 

_r.1A ~ Grav. Sll tv. sandv GRAVEl : dense. nOlst 
SP Brown. fine to medium SAND with silt and 
SM occasional thin « 3-inch) silt lenses 

(medium dense. moist to wet) 

color changes to gray-brown @ 14 ft 

a2 21 : : : : : SP Gray brown. fine to medium SAND with trace 
a2 21 ::::: silt and trace organics (wood chips) 
a2 9 : : : : : (loose to medium dense. wet) 

sz 
ATD 

;- 2014 a2 ~ I I I ML 9ray-brown SILT ,:,,~th fine sand and clay 
___ ..... .&....::.=..I.....IJ ___ '--_--'~LIJ~;=-..L......, tmedium stiff. wet) .,---'-------------

-30 

-40 

t- 50 

t- 60 

Boring Completed 10/23/96 
Total Depth of Boring = 21.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings. where soil samples were not collected and should 

be considered approximate (shown with dashes). 

-

-

-

-

-

-

~~-----------------------B-Or-in-g--L-S-2------------------------~F-ig-U-r-e-c_-__ 2_9~ 

BZT0104(e)023121 



LS3 

SAMPLE DATA SOIL PROFILE 

L-
(5 Cl) 

..a Cl) ..a (5 E ~ .... ~ ..a Drilling Method:Hollow-Stem Auger 
'"'" 

::l_ 0 ~ .... z~ 0 UJ - L- !;z ---- Cl)L- Cl) .2 UJ 
_Cl) a. Ground Elevation (ft): 27.8 (MSL) ..c 0. ..... Ul ..c UJ ..... E.E ~ 0. 

0. E 0 0 0 () 
Cl) 

~~ 0 L- UJ 
0 UJ iIi 0::: (!) ~ Drilled by: Cascade Drilling 
r-O 

SP- Brown, fine to medium SAND with silt 
SM and occasional thin « 2-inch) silt lenses 

(loose, moist to wet) 

lIJ b2 13 

;1 b2 13 
b2 8 : 

-10 4 b2 16 -
5 b2 20 color changes to grayish brown @ 15 ft SZ 
6 b2 10 
7 b2 13 ATD 

8 b2 10 .. 
9 b2 17 

..... 
SP gray, fine t\O medium SAND with trace silt ..... ..... 

10 
b2 .~ 

..... loose, wet ..... 
- 20 11 h'J I I I ML Gray ?IL T( with clay dmd sand w~th trace -

organics small woo fragments '\Q.J 
(soft to medium stiff, wet) 

Boring Completed 10/24/96 
Total Depth of Boring = 21.0 ft. 

r- 30 -

r- 40 -

I 

-50 -

-60 -

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 

~ Boring LS3 Figure C-30 

BZT0104(e)023122 



~Soil behavior type and SDT based on data from UBC 1983 

LA\NDAU I P111 =01 l ,\~W TERfvj~rJAl 

Depth 
(tt) 

Tip Resistance 

Ot (Ton/ftA2) 
00 200.0 

0.00 .... f """l-"-W -';I~' ""-i -..,,!~~ ~G~~ """'i""""! 
Ii 

i 
! ~ 

1000 L ..... ~ 
, 
i 
I 
I 
J 

i 

2000r 

30.00 I 
! 

40.00 

! . 

::li 
. ~ 

I 
7000 ~ 
80.00 

90.00 

1 sensitive fine grained 
2 organic material 
3 clay 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG56 

Cone Used: 4CH 

Local Friction 

Fs (TonIftA2) 
0.0 2.0 

~~ 

'I 'I 

:] 

1 , 

~ 1,r r .. 
! 
~.. -~ II 

l. j 
r
l' .•. ] 

.' I , 1 
l I 
! II I· ' 
L l 

~ 

Friction Ratio 

Fs/Qt (%) 
0.0 8.0 

II!! NTfl 

f I 
~ 

! ~ . t .. 
:~. "" .. '~: ....• ~' 
[' 

Maximum Depth = 60.53 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

CPT DatelTime 07-12-02 11 :33 

Location: Plll-01 NW TERM 

Job Number: LANDAU/23100931 

Pore Pressure SOil Behavior Type" SPT N* 

Pw(psi) Zone: UBC-1983 60% Hammer 
-20.0 40.0 0.0 12.0 00 50.0 

rrrn-n i . Ii 
~ !~ 

P!Hlillffiq !Tnnmn 

I •. ~ l J 
• il 

1', ~ ! Ii 

i 
I 
I 
I 
'~ . 

k 

~
~ . 

.. ..- .. ; .... ~- .. ,~ 

!, .••• 1· LJ 

I I ......... J. i ~ 
I ! ' I 

.K 

"'~~ ... ".~ 
I 

I" · I 

L ...• ~ 
I 

1 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

I 
1 0 gravelly sand to sand 

. 11 very stiff fine grained (*) 
12 sand to clayey sand (*) 

BZT0104(e)023123 



35 

30 

25 

20 

LANDAU I P111=01 / NW TERiViIi\~AL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG56 

Cone Used: 4CH 

CPT DatelTime: 07-12-0211:33 

Location: P111-01 NW TERM 

Job Number LANOAU/231 009.31 

Selected Oepth(s) 
(feet) 

25.591 

Pressure 15 
(psi) 

10 

5 

o -

-5 

_10~~-L~~~~~-L~~~~-L~~~~~~~L-~~-L~~~~~~~~~ 

o 5 10 

Maximum Pressure = 1.19 psi 
Hydrostatic Pressurr 

15 20 25 30 35 40 

Time: (minutes) 

BZT0104(e)023124 



Pressure 
(psi) 

Operator KDV/SVAN/GEOTECH 

Sounding: FILG56 

Cone Used: 4CH 

40 r"~' """"-rFTI""'Y""'''F"'''I''""'''F''''''''-!''"'''T,ri 

r 
35 r 

J 
25~ 

~ 

20 ~ 
~ 

~ 
15.~ .. 

10 

t 

t 
o 

-5 

Maximum Pressure = 7.518 psi 
Hydrostatic Pressure 

I I 

Time: (minutes) 

CPT DatelTime: 07-12-0211:33 

Location: P111-01 NW TERM 

Job Number: LANDAU/231009.31 

r ,li T I 

Selected Oepth(s) 
(feet) 

41.011 

J 

BZT0104(e)023125 



35 

30 

25 

20 

Pressure 15 
(psi) 

LANDAU / P111=01 / I\~W TERuv1INAL 
Operator KDV/SVAN/GEOTECH 

Sounding FILG56 

Cone Used 4CH 

CPT DatefTime: 07-12-02 11 :33 

Location: P111-01 NW TERM 

Job Number: LANDAU/23100931 

Selected Oepth(s) 
(feet) 

-60.532 

10 - ... 

5 

o 

-5 

Maximum Pressure = 16.154 psi 
Hydrostatic Pressure 

Time: (minutes) 

BZT0104(e)023126 



'Soil behavior type and SPT based on data from UBC·1983 

., LANDAU I P111=02! NVV TERjV1~NAL 

Depth 
(ft) 

Tip Resistance 

Qt (Ton/W2) 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG55 

Cone Used: 4CH 

Local Friction 

Fs (Ton/ft"2) 

Friction Ratio 

Fs/Qt (%) 

0.0 200.0 0.0 2.0 00 8.0 o.oor" 
~ 

1000 ~ 

I 
\1 

20 00 ~ .. 
I 

J 30.00 

40.00 

50.00 

6000. 

70.00 

80.00 ........ ; .. ; 

sensitive fine grained 
2 organic material 
3 clay 

I: 
L. 

I 
l 

~ 

f'i~fTT1n 

!j ! 
l i 
I / 
t-l , , ~ 

! ',. l 
I ' i 
P"1 
L:'c i 
W:~· -- ~ 

Maximum Depth = 60.53 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

CPT DatelTime: 07-12-0208:40 

Location: P111-02 NW TERM 

Job Number: LANDAU/231 009 31 

Pore Pressure 

Pw(psi) 
-200 

r~ ! , j 
ij 

r 

40.0 

'J 
I 

Soil Behavior Type" SPT N* 

Zone: UBC-1983 60% Hammer 
00 12.0 00 50.0 

~ ;.::---=--- ---. : . 

. - --- - . . 
;...;.~.; _:-J __ :_.: -:- .. 

" 

-.~ 

I 
! 

··i 
I 
j 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

10 gravelly sand to sand 
11 very stiff fine grained n 

~l 12 sand to clayey sand n 

BZT0104(e)023127 



Pressure 
(psi) 

10 -

5 

o 

-5 

Operator KDV/SVAN/GEOTECH 

Sounding: FILG55 

Cone Used: 4CH 

CPT DatelTime 07-12-020840 

Location P111-02 NW TERM 

Job Number: LANDAU/231009.31 

Selected Depth(s) 
(feet) 

'1 ---16076 

~ 
~ 
~ 

i 
j 

~ 
~ 
j 
j 
~ 

I 

_10~~~~~~-b4-~~~d-~~~~~~-&~~~~~~~~-b4-~b4~~ 

o 5 10 

Maximum Pressure = 12.95 psi 
Hydrostatic Pressure . 

15 20 25 30 35 40 

Time: (minutes) 
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Pressure 
(psi) 

20 

10 

5 

o 

-5 

LANDAU I P111=021 i\JW TER~v~iNAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG55 

Cone Used: 4CH 

CPT DatelTime: 07-12-0208:40 

Location: P111-02 NW TERM 

Job Number: LANDAU/231009.31 

Selected Depth(s) 
(feet) 

40.518 

1OL~~~~ 
o 5 10 

Maximum Pressure = 7.741 psi 
Hydrostatic Pressure 

15 20 25 30 35 40 

Time: (minutes) 

BZT0104(e)023129 



35 

30 

25 

20 

LANDAU / P111=02! NW TERn/HNAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG55 

Cone Used 4CH 

CPT DatelTime 07-12-0208:40 

Location P111-02 NWTERM 

Job Number LANDAU/231 009.31 

Selected Depth(s) 
(feet) 

-60.532 

Pressure 15 
(psi) 

10 

5 

o -

-5 

_10~-L~~~~~~~~~~-L~~-L~~~-LJ-~~-L~~-L~~~~ 

o 5 10 15 20 25 30 35 40 

Time: (minutes) 

Maximum Pressure = 17.009 psi 
Hydrostatic Pressure -

BZT0104(e)023130 



'Soil behavior type and SPT based on data from UBC·1983 

• c LANDAU / P111 =03 ! ~\~'N TFrtw~~~~p~L 

Depth 
(tt) 

Tip Resistance 

Ot (TonIftA2) 
0.0 2000 

o 00 i"'"""!/-r--r--r--,rT'"""/"""':F"C;--: 

10.00 

20.00 

30.00 

50.00 

60.00 

70.00 

80.00 

90.00 

I 
! 

iI 

I 
~ , 

·~l 
! 

J 
., 

I 

1 

100.00 ~~-~..;....,-----...! 

1 sensitive fine grained 
2 organic material 
3 clay 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG57 

Cone Used: 4CH 

Local Friction Friction Ratio 

Fs (TonlftA2) Fs/Qt (%) 
0.0 2.0 00 8.0 . pilldli 

I 

f j I 
I r 

,. 

J -" -

1 
.. ~ . .. -

! 

~ 

Maximum Depth = 60.53 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

CPT DatelTime: 07-12-0213:40 

Location: P111-03 NW TERM 

Job Number LANDAU/23100931 

Pore Pressure 

Pw(psi) 
-20.0 40.0 

Fl 
! :1 

.~ 

J 

.J 
I 

Soil Behavior Type' SPT N* 

Zone: UBC-1983 60% Hammer 
0.0 12.0 00 50.0 rm1WfTj rrrrrrrml 
! . ! 11 

i! I· I " ~i L '··1 
I I 

... ~ 
i 

~ .. 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

10 gravelly sand to sand 
11 very stiff fine grained (*) 
12 sand to clayey sand (*) 

BZT0104(e)023131 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU I P111=03! NW TERlV~jNAl 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG57 

Cone Used: 4CH 

Maximum Pressure = 0.793 psi 
Hydrostatic Pressure: 

CPT DatefTime 07-12-021340 

Location: P111-03 NW TERM 

Job Number: LANDAUl23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

25755 

BZT0104(e)023132 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

LANDAU I P111=03! NW TERMINAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG57 

Cone Used: 4CH 

Maximum Pressure = 6.592 psi 
Hydrostatic Pressure -

CPT DatelTime: 07-12-021340 

Location P111-03 NW TERM 

Job Number: LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

40.518 

BZT0104(e)023133 



35 

30 

25 

20 

LANDAU I P111=03! ~~W TERH/HNAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG57 

Cone Used: 4CH 

CPT DatelTime: 07-12-0213:40 

Location P111-03 NW TERM 

Job Number LANDAU/23100931 

Selected Depth(s) 
(feet) 

--60.532 

pressure 15 
(psi) 

10 

5 

o 

-5 -

_10~~~~~~~~-L~~~~~~~~~~-LJ-~Ld~~-LJ-~~-L~~~~ 
25 30 35 40 o 5 10 

Maximum Pressure = 16.612 psi 
Hydrostatic Pressure 

15 20 

Time: (minutes) 

BZT0104(e)023134 



'SOI! behavio' type and SPT based on data from UBC1983 

L' A':\ n n r,. • B ! 'C'\\.I.i ",,I.l IF';.,f '7 - ~ 

Depth 
(tt) 

Tip Resistance 

f~uAU ,: ~ ~ 1 i:=U~~ j :~ 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG53 

Cone Used 4CH 

Local Friction Friction Ratio 

CPT DatelTime: 07-12-0206:51 

Location: P111-04 NW TERM 

Job Number LANDAU/23100931 

Pore Pressure Soil Behavior Type' SPT W 

Ot (T on/ft"2) F s (T on/ft"2) Fs/Ot (%) Pw (psi) 
0.0 8.0 -20.0 40.0 

Zone: UBC-1983 60% Hammer 
00 12.0 00 50.0 00 200.0 00 2.0 

000 F""'\F"'i'~=,F. 9"~"""1 ~4;'=; "9F"7J~ 

10.00 

20.00 

30.00 ....... . 

40.00 " 

50.00 

60.00 

70.00 L 

80.00 

sensitive fine grained 
2 organiC material 
3 clay 

~ l . 0, 

r J 

i 

Maximum Depth = 60.53 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

rTTTt"l rITTITl Ifn ITTTH llf 
:1 j 

~ ~ ~ 
:1 ! 
II rl .. ·. . 

1 I 
! 
1 .,',., J 

'±W~:"" ... ~ 
I 

j 

.. I 
H 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

1 0 gravelly sand to sand 
11 very stiff fine grained n 

'12 sand to clayey sand (*) 

BZT0104(e)023135 



Pressure 
(psi) 

25 I 

5 

0-· 

-5 

Operator KOV/SVAN/GEOTECH 

Sounding: FILG53 

Cone Used: 4CH 

CPT DatefTime 07-12-0206:51 

Location: P111-04 f\JW TERM 

Job Number. LANOAU/23100931 

Selected Oepth(s) 
(feet) 

_10~~~~~&db4-&~~~~~~~~~~-&~~~bd~~~~~~Lldb· ~J~~~ 
o 5 10 15 20 25 30 35 40 

Time: (minutes) 

Maximum Pressure = 19.338 psi 
Hydrostatic Pressure: --

BZT0104(e)023136 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU I P111=04! NW TERMINAL 
Operator KDV/SVAN/GEOTECH 

Sounding· FILG53 

Cone Used 4CH 

CPT DateiTime 07-12-0206:51 

Location P111-04 NW TERM 

Job Number LANDAU/231009.31 

Selected Depth(s) 
(feet) 

39.534 

_10~~-L~~~~~~~~~~-L~~~~-L~J-~~~-L-L~~~-L-L~L-~ 

o 5 10 

Maximum Pressure = 6.368 psi 
Hydrostatic Pressure' 

15 20 25 30 35 40 

Time: (minutes) 
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Pressure 
(psi) 

Operator KDV/SVAN/GEOTECH 

Sounding: FILG53 

Cone Used: 4CH 

Maximum Pressure = 15.595 osi 
Hydrostatic Pressure 

r j , 

CP r DatefTime 07-12-0206:51 

Location P111-04 NW TERM 

Job Number LANDAU/231009.31 

Time: (minutes) 

Selected Depth(s) 
(feet) 

24.606 

BZT0104(e)023138 



Depth 
(ft) 

Tip Resistance 

Ot (Ton/ft"2) 
0.0 200.0 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG43 

Cone Used' 4CH 

Local Friction 

Fs (Ton/ft"2) 
00 2.0 

Friction Ratio 

Fs/Ot (%) 
00 8.0 

~~~ 

000 r ~ ! 11 ""} -I I r--1 fIn fTTl'l 

I 
I 

1000 ~ 

20.00 ~ ••• 
l 

30.00 .............. . 

40.00 r- '- .. 

~ - -.: -

80.00 

90.00 r-. 

~ 

i 
I 

-1 , 

1 
I 

" i 
'J ! 
i ~ 

I ""11 
1 

. ~ 

, I 
1 

~ 

~ 

l l 
I I 
.1.. J r ~ 

:1 

I 

1 . , ..... , ... , 
~ 

: ~ :-

I . i -, 

! 

I l J 
1 I Jl i ~ -- , 

sensitive fine grained 

Maximum Depth = 100.56 feet 

4 silty clay to clay 
2 organic material 
3 clay 

5 clayey silt to silty clay 
6 sandy silt to clayey silt 

CPT DatelTime: 07-10-0206:33 

Location Pi1i-05 NW TERMI 

Job Number LANDAU/23100931 

Pore Pressure Soil Behavior Type< SPT W 

Pw(psi) Zone: UBC-1983 60% Hammer 
-20.0 40.0 00 12.0 0.0 50.0 

f'" 1 
I l 

.. 
. . 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

IT:'!! II ill, 

~j 

I~· I 
r ~ 

...... ~ 
I 

10 gravelly sand to sand 
11 very stiff fine grained n 

. 12 sand to clayey sand n 

BZT0104(e)023139 



Pressure 
(psi) 

30 

25 

20 

15 

10 

5 

o 

LAi\~DAU I P111=05! NW TERMINAL 
Operator KOV/SVAN/GEOTECH 

Sounding FILG43 

Cone Used: 4CH 

Maximum Pressure = 2.035 psi 
Hydrostatic Pressure 

CPT OatelTime: 07-10-0206:33 

Location P 111-05 NW TERMI 

Job Number LANOAU/23100931 

Time: (minutes) 

Selected Oepth(s) 
(feet) 

18.373 

BZT0104(e)023140 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU / P111=05! NW TER~vHNAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG43 

Cone Used 4CH 

Maximum Pressure = 15.94 psi 
Hydrostatic Pressure 

CPT DateITime: 07-10-0206:33 

Location: P111-05 NW TERMI 

Job Number LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

62.336 

BZT0104(e)023141 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU I P111=05! NW TERiVHNAl 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG43 

Cone Used 4CH 

Maximum Pressure = 19.898 psi 
Hydrostatic Pressure 

CPT DatelTime 07-10-0206:33 

Location P111-05NWTERMI 

Job Number: LANOAU/23100931 

Time: (minutes) 

Selected Oepth(s) 
(feet) 

-69.554 

BZT0104(e)023142 



'So;1 becavlor tjoe and SPT based on data from UBC-1983 

LANDt~U ! P111 =06 ! j'~VV TERrvl~~\~A~L 

Depth 
(ft) 

Tip Resistance 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG58 

Cone Used 4CH 

Local Friction Friction Ratio 

CPT DatelTime: 07-15-0206:13 

Location: P111-06 NW TERMI 

Job Number: LANDAU/23100931 

Pore Pressure Soil Behavior Type' SPT W 

at (T onlft"2) F s (T on/ft"2) Fs/Qt (%) Pw (psi) Zone: UBC-1983 60% Hammer 

0.0 200.0 0.0 2.0 00 8.0 -20.0 40.0 0.0 12.0 0.0 50.0 

rnmmc
, I iT"1 

. J ~ .... ~ 
000 rrrr~r-r=Tl 

i I 
! ! 

I 
1000 

20.00 

l r 
l 

~ ~ 
i I 

30.00 

1 
L 

70.00 

80.00 

90.00 

I, . rrl' r-rTTr] :. I 
! I 1 
w ~ ~. ..j 

l i j : 

I· I II i 
~.. I I J 

I· ~. ?--- . 

h' !> .. ~--~ ... 

~ 
< . I 

'. ; " ! 

,<;C ~ 
l ~ 
! :: ~ 

p. I 
, 

····1 

j r r1 

.. . ..•......•.. ~ ...... ····l 

! !i' I 
I 

"~ 
I 

I 
;~ 

100.00 ~=~~~=~-d LJu 
1 sensitive fine grained 
2 organic material 
3 clay 

Maximum Depth = 64.80 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

1 0 gravelly sand to sand 
11 very stiff fine grained (*) 
12 sand to clayey sand n 
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35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU / P111=06! NW TERiVHNAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG58 

Cone Used 4CH 

Maximum Pressure = 2.675 psi 
Hydrostatic Pressur~ 

CPT DatelTime: 07-15-02 06: 13 

Location: P111-06 NW TERMI 

Job Number: LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

16.24 

BZT0104(e)023144 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

LANDAU / P111=06! NW TERM~NAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG58 

Cone Used: 4CH 

Maximum Pressure = 1.912 psi 
Hydrostatic Pressure 

CPT DatelTime: 07-15-0206:13 

Location: P111-06 NW TERMI 

Job Number LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

18.537 

40 

BZT0104(e)023145 



Pressure 
(psi) 

35 

30 

25 

20 

15 

10 

5 

o 

-5 

LANDAU / P111=06 / NW TER~VHNAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG58 

Cone Used: 4CH 

Maximum Pressure = 1.699 psi 
Hydrostatic Pressure -

CPT DatefTime 07-15-02 06: 13 

Location: P 111-06 NW TE RM I 

Job Number LANDAU/231 009.31 

Time: (minutes) 

Selected Depth(s) 
(feet) 

-26.411 

BZT0104(e)023146 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU / P111-0S/ NW TERiV~~NAl 
Operator KDVISVAN/GEOTECH 

Sounding: FILG58 

Cone Used: 4CH 

Maximum Pressure = 8.962 psi 
Hydrostatic PressurE 

CPT DatefTime 07-15-0206:13 

Location: P111-06 NW TERMI 

Job Number: LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

--42_651 

BZT0104(e)023147 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU! P111=06! NW TERh/UNAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG58 

Cone Used: 4CH 

Maximum Pressure = 18.056 psi 
Hydrostatic Pressure 

CPT DatefTime: 07-15-0206:13 

Location P111-06 NW TERMI 

Job Number LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

--B4.797 

BZT0104(e)023148 



'Soii behavior type ana SPT based on data from UBC1983 

. . LA!\~DAU I P111 =07 / i'~W rERM~l\,Y~\L 

Depth 
(ft) 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG59 

Cone Used 4CH 

Tip Resistance Local Friction 

at (Tonlft"2) Fs (Ton/ft"2) 

Friction Ratio 

Fs/Qt (%) 
0.0 2000 0.0 2.0 00 8.0 

0.00 ...-.--.-...,-"'F"",....".~~r==i 

10.00 

20.00 

30.00 

40.00 

50.00 'l 

60.00 

70.00 

8000 

1 sensitive fine grained 
2 organic material 
3 clay 

Maximum Depth = 60.53 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

CPT DatefTime: 07-15-02 0811 

Location: Pl11-07 NW TERMI 

Job Number: LANDAU/23100931 

Pore Pressure Soil Behavior Type' SPT N* 

Pw(psi) Zone: UBC-1983 60% Hammer 
-20.0 40.0 0.0 12.0 00 500 

n I u rn 

J 
I 

. I 
; .. ~' .j 
'. i 

rnimml~l 

I I 
I 

.. ~ 

I I 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

1 0 gravelly sand to sand 
11 very stiff fine grained (*) 
12 sand to clayey sand (*) 

BZT0104(e)023149 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

LANDAU / P111=07 I NW TERMINAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG59 

Cone Used: 4CH 

Maximum Pressure = 1.068 psi 
Hydrostatic Pressurt 

CPT DatefTime 07-15-02 08: 11 

Location: P111-07 NW TERMI 

Job Number LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

16404 

40 

BZT0104(e)023150 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU / P111=07 I NW TERivHNAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG59 

Cone Used: 4CH 

CPT DatelTime 07-15-02 08: 11 

Location P111-07 NW TERMI 

Job Number LANDAU/23100931 

Selected Depth(s) 
(feet) 

-37.566 

_10~~-L~~~~-L-L~~~-L-L~~~~-L~4-~~~-L~~~~-L~~~~ 

25 30 35 40 o 5 10 

Maximum Pressure = 6.694 psi 
Hydrostatic Pressure 

15 20 

Time: (minutes) 

BZT0104(e)023151 



35 

30 

25 

20 

LANDAU I P111=07 / NW TER~vHNAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG59 

Cone Used: 4CH 

CPT DatefTime: 07-15-02 08: 11 

Location: P111-07 NW TERM I 

Job Number LANDAU/231 009 31 

Selected Depth(s) 
(feet) 

30.512 

Pressure 15 
(psi) 

10 - ... 

5 

o 

-5 

_10~~~-L~~~~~~~~~~-LJ-~~~-L~J-~~-L-L~~~-L-L~L-~ 
20 25 30 35 40 o 5 10 

Maximum Pressure = 10.396 psi 
Hydrostatic Pressure 

15 

Time: (minutes) 

BZT0104(e)023152 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

LANDAU I P111=07 I NW TERiv~;NAL 
Operator KDV/SVAN/GEOTECH 

Sounding FILG59 

Cone Used: 4CH 

Maximum Pressure:; 16.642 psi 
Hydrostatic Pressur~ . -

CPT DatelTime: 07-15-0208-11 

Location P111-07 NW TERMI 

Job Number LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

--{)0532 

BZT0104(e)023153 



*Soil behavior type and SPT based on data from UBC.1983 ,_ 
~ Ii\, \.i r u ~ :1 I ~ 1 ";;"': 08, / ~~nt\,t1 ~:t-,-ID1R~~ rn ii' 

Depth 
(tt) 

r~r~ J '«j fL..) {-=:!"1 Y !' ~ H ~ B:-= 1 tl _'.. (I;:" 'I ~ :1\\ ~ ~l!! ~I 

Operator KDV/SVAN/GEOTECH 

Sounding FILG60 

Cone Used 4CH 

Tip Resistance Local Friction 

Qt (Ton/ft"2) Fs (Ton/ftA2) 

Friction Ratio 

Fs/Qt (%) 

0,0 200,0 0,0 2.0 0,0 8.0 
0,00 r-<r ....... ..,.....,.....,F=r~~"r~ ... 

10,00 

20,00 

3000 

:1 

40,00 

50,00 

60,00 

70.00 

80.00 

sensitive fine grained 
2 organic material 
3 clay 

I 
~," ' 

Maximum Depth = 60.53 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

CPT DatelTime: 07-15-0210:05 

Location P111-08 NW TERMI 

Job Number LANDAU/23100931 

Pore Pressure Soil Behavior Type' SPT N" 

Pw(psi) Zone: UBC-1983 60% Hammer 
-20,0 40,0 0,0 12,0 0.0 50,0 

n I I I Cl 

! " ~ 

I ! 
~ 

t 
j 

! 
l 
j 

I 
I 

r 
i 

L~ 
I ' 

~. 
i 
I 

.J 
I 

Depth Increment = 0,16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

rl 
, . , " ,.) 

~ .... J 

10 gravelly sand to sand 
11 very stiff fine grained (*) 
12 sand to clayey sand C) 

BZT0104(e)023154 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

LANDAU I P111=08! NW TERrvHNAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG60 

Cone Used 4CH 

Maximum Pressure = 0.671 psi 
Hydrostatic Pressure 

CPT DatelTime 07-15-021005 

Location: P111-08NWTERMI 

Job Number LANDAUl23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

25.262 

40 

BZT0104(e)023155 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU I P111=08! NW TERhAiNAL 
Operator KOV/SVAN/GEOTECH 

Sounding. FILG60 

Cone Used: 4CH 

Maximum Pressure = 4.547 psi 
Hydrostatic Pressure 

CPT OatelTime 07-15-02 1005 

Location: P111-08 NW TERMI 

Job Number LANOAU/23100931 

Time: (minutes) 

Selected Oepth(s) 
(feet) 

34.941 

BZT0104(e)023156 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU I P111=08 / NW TERiVj~NAl 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG60 

Cone Used: 4CH 

Maximum Pressure = 7.375 psi 
Hydrostatic Pressure 

CPT DateiTime 07-15-0210:05 

Location: P111-0B NW TERMI 

Job Number: LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

-40.354 

40 

BZT0104(e)023157 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

LANDAU I P111=08! f\jW TER~VHNAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG60 

Cone Used 4CH 

Maximum Pressure = 16.744 psi 
Hydrostatic Pressure 

CPT DatelTime 07-15-0210:05 

Location P111-08 NW TERM I 

Job Number LANDAU/231009.31 

Time: (minutes) 

Selected Depth(s) 
(feet) 

--fj0.532 

40 

BZT0104(e)023158 



'Sol! behavior type and SPT based on data from UBC-1983 

. lA~\~DAU I P111 =09 I ~\~W TERJv~H\~AL 

Depth 
(ft) 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG51 

Cone Used: 4CH 

Tip Resistance Local Friction Friction Ratio 

Fs/QI (%) Qt (Ton/ftI\2) Fs (Ton/ftA2) 
0.0 8.0 0.0 200.0 0.0 2.0 

O.OOI-~r=-"'i -I;F;----,""r~i'".,." -'-""j~Tl~i1 

1000 i 

1 
20.00 J 

30.00 

40.00 ',t."--' 

50.00 

60.00 

70.00 

80.00 

90.00 

1 sensitive fine grained 
2 organic material 
3 clay 

Maximum Depth = 60.70 feet 

4 silty clay 10 clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

CPT DatelTime: 07-11-0212:58 

Location: P111-09NWTERM 
Job Number: LANDAU/231009.31 

Pore Pressure Soil Behavior Type· SPT N* 

Pw(psi) 
-20.0 40.0 

Zone: UBC-1983 60% Hammer 
0.0 12.0 0.0 500 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

10 gravelly sand to sand 
11 very stiff fine grained (*) 
12 sand to clayey sand (*) 

BZT0104(e)023159 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LA(\!OAU / P111=09! NW TERMiNAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG51 

Cone Used: 4CH 

Maximum Pressure = 9.196 psi 
Hydrostatic Pressure 

CPT Date/Time 07-11-02 12:58 

Location: P111-09 NW TERM 

Job Number· LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

19.357 

BZT0104(e)023160 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU / P111=09 / NW TERMINAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG51 

Cone Used: 4CH 

CPT DatefTime 07-11-0212:58 

Location: P111-09 NW TERM 

Job Number: LANDAU/231009.31 

Selected Depth(s) 
(feet) 

60.696 

_10~~-L~~~~~~~~~~~~~~~-L~~~~-L~~~-L~~~-L~ 

o 5 10 

Maximum Pressure = 17.517 psi 
Hydrostatic Pressure 

15 20 25 30 35 40 

Time: (minutes) 

BZT0104(e)023161 



*Soil behavior type and SPT based on data from UBC·!983 

LA!\!DAU I P111 =1 0 I ~.,r:V\jf TER;J!~NAL 

Depth 
(tt) 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG48 

Cone Used: 4CH 

Tip Resistance Local Friction Friction Ratio 

Fs/Ot (%) Ot (Ton/ft"2) Fs (Ton/ft"2) 
00 8.0 00 200.0 0.0 2.0 

10.00 

000 ~I"""'~i~l """rT~=l'¥'.i~. ~~r"'" 

I 

1 
I 

::u ... l 
40.00 

50.00 

60.00 

70.00 

sensitive fine grained 
2 organic material 
3 clay 

Maximum Depth = 60.53 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

CPT DatefTime 07-11-0208:17 

Location P 111-1 0 NW TERM 

Job Number LANDAU/23100931 

Pore Pressure 

Pw(psi) 
-20.0 40.0 

r 
l 
l 
I 
I 

Soil Behavior Type' SPT N* 

Zone: UBC-1983 60% Hammer 
0.0 12.0 00 50.0 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

10 gravelly sand to sand 
11 very stiff fine grained n 

"12 sand to clayey sand (0) 

BZT0104(e)023162 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU / P111=10 / ~~w TERIv1INAL 
Operator KDV/SVAN/GEOTECH 

Sounding FILG48 

Cone Used: 4CH 

Maximum Pressure = -0.427 psi 
Hydrostatic Pressure 

CPT DatelTime 07-11-020817 

Location P111-10 NW TERM 

Job Number LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

21.49 

BZT0104(e)023163 



Pressure 
(psi) 

35 

30 

25 

20 

15 

10 

5 

o 

LANDAU / P111 =1 0 I NW TERi\/iINAL 
Operator KOV/SVAN/GEOTECH 

Sounding: FILG48 

Cone Used: 4CH 

. ... ··f··· 

CPT DatelTime: 07-11-02 0817 

Location P111-10 NW TERM 

Job Number LANOAU/23100931 

Selected Oepth(s) 
(feet) 

38714 

-5 -

Maximum Pressure = 5.625 psi 
Hydrostatic Pressure 

Time: (minutes) 

BZT0104(e)023164 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU / P111=10 / NW TERMINAL 
Operator KDV/SVAN/GEOTECH 

Sounding FILG48 

Cone Used 4CH 

Maximum Pressure = 14.954 psi 
Hydrostatic Pressure 

CPT DatelTime: 07-11-0208:17 

Location: P111-10NWTERM 

Job Number: LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

-59.547 

BZT0104(e)023165 



'Soll bE'!J~vJOr type and SPT based o~ data from UBC·1983 

LAf~~DAU I P111 = 11 I ~~V~l TER~in j\]p\l 

Depth 
(ft) 

Operator: KDV/SVAN/GEOTECH CPT DatelTime 07-11-0206:20 
Sounding: FILG47 Location: P111-11 NW TERM 
Cone Used 4CH Job Number LANDAU/23100931 

Tip Resistance Local Friction 

Qt (Ton/ftI\2) Fs (Ton/fl"2) 

Friction Ratio 

Fs/Qt (%) 

Pore Pressure Soil Behavior Type' SPT N* 

Pw(psi) Zone: UBC-1983 60% Hammer 

0.0 200.0 0.0 2.0 0.0 8.0 -200 40.0 0.0 12.0 00 50.0 

rl rrc

1 
o 00 ---. ....... ""F"~F-?..-.---..--.,..,.., 

1000 

20.00 

30.00 

40.00 

50.00 

60.00 

70.00 

80.00 

90.00 

1 sensitive fine grained 
2 organiC material 
3 clay 

Maximum Depth = 60.53 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

....... J 
~ ~... .~ 

•. ~ ~. J 
. I 

... 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

1 0 gravelly sand to sand 
. _ 11 very stiff fine grained (*) 

12 sand to clayey sand (*) 

BZT0104(e)023166 



Pressure 
(psi) 

35 

30 

25 

20 

15 

LANDAU / P111=11 I NW TERIV!!NAL 
Operator KDV/SVAN/GEOTECH 

Sounding FILG47 

Cone Used 4CH 

Maximum Pressure = 0.722 psi 
Hydrostatic Pressure 

Time: (minutes) 

CPT DatelTime 07-11-020620 

Location P111-11 NW TERM 

Job Number LANDAU/231 009.31 

Selected Depth(s) 
(feet) 

19.029 

BZT0104(e)023167 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

LANDAU / P111=11 / NW TERM~NAl 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG47 

Cone Used: 4CH 

Maximum Pressure = 1.506 psi 
Hydrostatic Pressure 

CPT Date/Time 07-11-0206:20 

Location P111-11 NW TERM 

Job Number: LANDAU/23100931 

Time. (minutes) 

Selected Depth(s) 
(feet) 

22.31 

BZT0104(e)023168 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

LANDAU I P111=11 I NW TERivHNAL 
Operator KDV/SVAN/GEOTECH 

Sounding FILG47 

Cone Used: 4CH 

Maximum Pressure = 5.717 psi 
Hydrostatic Pressure· 

CPT DatelTime: 07-11-02 06:20 

Location P111-11 NW TERM 

Job Number: LANDAU/231009.31 

Time: (minutes) 

Selected Depth(s) 
(feet) 

-35.105 

40 

BZTO 1 04( e )023169 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU I P111 =11 I NW TERMiNAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG47 

Cone Used 4CH 

Maximum Pressure = 62.897 psi 
Hydrostatic Pressure 

CPT Date!Time: 07-11-02 0620 

Location P111-11 NW TERM 

Job Number LANDAU/231 009.31 

Time. (minutes) 

Selected Depth(s) 
(feet) 

--60.532 

BZT0104(e)023170 



'Soil behavior type anj SPT based on data from UBC·1983 

, LAJ\~DAU / P111 =1 2 / rr.rvv -r~RJ~~lj\~f=\l 

Depth 
(tt) 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG49 

Cone Used: 4CH 

Tip Resistance Local Friction 

Qt (Tonlft"2) Fs (Ton/tt"2) 

Friction Ratio 

Fs/Qt (%) 

0.0 200.0 00 2.0 0.0 8.0 

O. 00 F"'"l"""9""'~"""'''9"''T'"'''iF'9 I~ F1 
I 

10.00 

20.00 

30.00 

40.00 

50.00 

60.00 

70.00 

80.00 

90.00 

sensitive fine grained 
2 organic material 
3 clay 

! 
~. 

Maximum Depth = 60.53 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

CPT DatefTime: 07-11-0210:23 

Location Plll-12 NW TERM 

Job Number LANDAU/231 009.31 

Pore Pressure Soil Behavior Type' SPT W 

Pw(psi) 
-20.0 40.0 

Zone: UBC-1983 60% Hammer 
00 12.0 00 50.0 

·1 
I 

.J 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

10 gravelly sand to sand 
11 very stiff fine grained (*) 

'12 sand to clayey sand (*) 

BZT0104(e)023171 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU / P111=12! NW TERiVHNAL 
Operator KDVfSVANfGEOTECH 

Sounding FILG49 

Cone Used 4CH 

Maximum Pressure = -0.732 psi 
Hydrostatic Pressure 

CPT DatefTime: 07-11-02 10:23 

Location P111-12 NW TERM 

Job Number LANDAUf23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

18.537 

BZT0104(e)023172 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU / P111~12 / NW TERM~NAl 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG49 

Cone Used 4CH 

Maximum Pressure = 7.711 psi 
Hydrostatic Pressure 

CPT DatefTime: 07-11-02 10:23 

Location: P111-12NWTERM 

Job Number: LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

43.471 

BZTO 1 04( e )023173 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

LANDAU I P111=12! NW TERM~NAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG49 

Cone Used 4CH 

Maximum Pressure = 15.523 psi 
Hydrostatic Pressure -

CPT DateITime: 07-11-02 10:23 

Location: P111-12NWTERM 

Job Number: LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

-60.532 

BZT0104(e)023174 



'Soll behavior type and SPT based on data from UBC·1983 

'. LANDAU I P111 =13 I ~~W 1 ER~~~f~,~AL 

Depth 
(ft) 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG44 

Cone Used: 4CH 

Tip Resistance Local Friction Friction Ratio 

Fs/Ot (%) at (T on/ftA2) F s (T on/W2) 
0.0 80 0.0 2000 0.0 2.0 

O. 00 F=r~~.,===o=r""'F'~r==n 

10.00 

20.00 

30.00 

40.00 

50.00 

60.00 

70.00 

80.00 t- .. ---- ... --.----, 

90.00 

1 sensitive fine grained 
2 organic material 
3 clay 

.. ' 

Maximum Depth = 100.56 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

CPT DatelTime: 07-10-0209:06 

Location: P111-13 NW TERMI 

Job Number LA-NDAU/231009.31 

Pore Pressure Soil Behavior Type* SPT N* 

Pw (psi) Zone: UBC-1983 60% Hammer 
-20.0 40.0 00 12.0 0.0 50.0 

,""nnYl n 

•. 1 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

i' ", 

1 0 gravelly sand to sand 
11 very stiff fine grained (*) 

'12 sand to clayey sand (*) 

BZT0104(e)023175 



35 

30 

25 

LANDAU / P111=13 / NW TERi\lUNAl 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG44 

Cone Used: 4CH 

CPT Date!Time: 07-10-0209:06 

Location: P111-13 NW TERM I 

Job Number: LANDAU/23100931 

Selected Depth(s) 
(feet) 

20.833 

20 ~ .................... ;. 

Pressure 15 
(psi) 

10 

5 

o 

-5 

Maximum Pressure = 1.007 psi 
Hydrostatic Pressure 

Time: (minutes) 

BZT0104(e)023176 



Pressure 
(psi) 

35 

30 

LANDAU / P111 =13 / NW TERMI~!AL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG44 

Cone Used: 4CH 

CPT Date/Time 07-10-0209:06 

Location P111-13 NW TERMI 

Job Number LANDAU/23100931 

Selected Depth(s) 
(feet) 

46.424 

25 ~ ........ . 

20 

15 

10 

5 

o 

-5 

Maximum Pressure = 10.284 psi 
Hydrostatic Pressure 

....... c .......................•. 

Time: (minutes) 

BZT0104(e)023177 



30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

Operator KDV/SVAN/GEOTECH 

Sounding: FILG44 

Cone Used: 4CH 

Fi 

CPT Dateffime: 07-10-02 09:06 

Location: P111-13 NW TERMI 

Job Number LANDAU/23100931 

i &., 

Selected Depth(s) 
(feet) 

-96.457 

_10~~-L~~~~~db~~~~-L~~~~-L~~L-~~-kd-~~~-L~L-~~ 
30 35 40 o 5 10 

Maximum Pressure = 35.116 psi 
Hydrostatic Pressure 

15 20 25 

Time: (minutes) 

BZT0104(e)023178 



'Soil behavior type and SPT based on data from UBC-1983 

. , LA~\~DAU I P111 = 14 / ~~~~V\f TER~~1~\:AL 

Depth 
(ft) 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG46 

Cone Used: 4CH 

Tip Resistance Local Friction Friction Ratio 

Fs/Ot (%) Ot (T on/ftl\2) F s (T on/ft"2) 
0.0 8.0 0.0 2000 00 2.0 

000 ,...,.. ......... ...,........-.-....-,-~...-. 

10.00' 

30.00 ~" ......... . 

40.00 

50.00 

60.00 

70.00" 

1 sensitive fine grained 
2 organic material 
3 clay 

Maximum Depth = 60.53 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

CPT DatelTime: 07-10-021339 

Location: P111-14NWTERM 

Job Number LANDAU/23100931 

Pore Pressure Soil Behavior Type' SPT N* 

Zone: UBC-1983 60% Hammer Pw(psi) 
-200 40.0 0.0 12.0 00 500 

[' ... 

r~ 
I 
i 

.~ 
I 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

, i 

10 gravelly sand to sand 
11 very stiff fine grained (*) 
12 sand to clayey sand n 

BZTO 1 04( e )023179 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU I P111=14! NW TERrVlINAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG46 

Cone Used: 4CH 

Maximum Pressure = 3.693 psi 
HydrostatiC Pressure 

CPT DateiTime 07-10-0213:39 

Location: P111-14 NW TERM 

Job Number: LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

18.537 

BZT0104(e)023180 



Pressure 
(psi) 

35 

30 

25 

20 

15 

10 

5 

o 

-5 

LANDAU I P111=141 ~~W TERj\AINAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG46 

Cone Used: 4CH 

CPT DatelTime 07-10-0213:39 

Location P111-14NWTERM 

Job Number: LANDAU/231009.31 

Selected Depth(s) 
(feet) 

60.532 

_10~~~-L~~~~~~-L~~~~~~-L~~~~~~~~~~~~~~~-L~ 

o 5 10 

Maximum Pressure = 14.628 psi 
Hydrostatic Pressure 

15 20 25 30 35 40 

Time: (minutes) 

BZT0104(e)023181 



'Soil behavior type and SPT Dased on data from USC 1983 

'. lA~\~DAU/P111=15/NVVTERiV!'NAL 

Depth 
(ft) 

Tip Resistance 

Ot (Ton/ft~2) 
0.0 200.0 

0.00 f' T1 I i 'Ii 
I 

1000 .J 
i 
! , . 
! 

20.00 

30.00 .-!-

40.00 

50.00 .:~. 

1 sensitive fine grained 
2 organic material 
3 clay 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG45 

Cone Used' 4CH 

Local Friction Friction Ratio 

Fs (Ton/W2) Fs/Ot (%) 
00 2.0 0.0 
~~~ 

~ 
I 
II 

r 

r~··· 

l 
l 

Maximum Depth = 60.53 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

8.0 

CPT DatelTime: 07 ~ 10-02 10:55 

Location: P111-15 NW TERMI 

Job Number: LANDAU/231009.31 

Pore Pressure Soil Behavior Type' SPT W 

Pw(psi) 
~200 50.0 

Zone: UBC-1983 60% Hammer 
0.0 12.0 0.0 50.0 

~ 
! i IlfTl mCITI:1 

I 
~ 

I 
r 
~ .. 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

10 gravelly sand to sand 
11 very stiff fine grained (*) 

-'12 sand to clayey sand (*) 

BZT0104(e)023182 



LANDAU I P111=15! ~~W TERiViINAL 

35 

30 

25 

20 

Pressure 15 
(psi) 

Operator KDV/SVAN/GEOTECH 

Sounding FILG45 

Cone Used 4CH 

10 ~ ................ : .. 

5 

o 

-5 

Maximum Pressure = -1.221 psi 
Hydrostatic Pressurl 

CPT DatelTime: 07-10-0210:55 

Location: P111-15NWTERMI 

Job Number: LANDAU/23100931 

. . . -. . . -. . -. - ; 

Time: (minutes) 

Selected Depth(s) 
(feet) 

20.013 

40 

BZT0104(e)023183 



Pressure 
(psi) 

35 

30 

25 

20 

15 

10 

5 

o 

-5 

LANDAU I P111 =15 I NW TERlv1INAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG45 

Cone Used 4CH 

Maximum Pressure = 6.734 psi 
Hydrostatic PresSUrE 

CPT DatelTime 07-10-021055 

Location: P111-15NWTERMI 

Job Number: LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

42.487 

BZT0104(e)023184 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

LANDAU / P111 =15 / NW TERiVjlNAL 
Operator KDVISVANIGEOTECH 

Sounding FILG45 

Cone Used: 4CH 

Maximum Pressure = 13.713 psi 
Hydrostatic Pressure 

CPT DatelTime: 07-10-0210:55 

Location P111-15NWTERMI 

Job Number LANDAUI23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

--£0.532 

40 

BZT0104(e)023185 



'Soil behavior type and SPT based on data from UBC-1983 

. LANDAU I P111=161 NW TER,,!'J!~\~AL 

Depth 
(tt) 

Operator KDV/SVAN/GEOTECH 

Sounding FILG66 

Cone Used: 4CH 

Local Friction 

Fs (T on/ftA2) 

Friction Ratio 

Fs/at (%) 

Tip Resistance 

at (Ton/ftA2) 
00 200.0 00 2.0 00 8.0 

o 00 F"9""""'iF"'T'""'F 

3000 

40.00 

50.00 

6000 

7000 

80.00 

90.00 

1 sensitive fine grained 
2 organic material 
3 clay 

I 

---0>" -

F-.c.-~ .. -

-.. 

~ .. -

.-

-.. ...... -

Maximum Depth = 60.53 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

CPT DateJTime: 07-16-0211:31 

Location: P111-16NWTERMI 

Job Number: LANDAU/23100931 

Pore Pressure Soil Behavior Type* SPT N* 

P\v (psi) 
-20.0 400 

Zone: UBC-1983 60% Hammer 
0.0 12.0 0.0 50.0 

IHHilHBii 

~. . ....• ~ 
~ 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

10 gravelly sand to sand 
__ 11 very stiff fine grained (*) 

12 sand to clayey sand (*) 

BZT0104(e)023186 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU I P111=16 / NW TERIV~INAL 
Operator KDVISVAN/GEOTECH 

Sounding FILG66 

Cone Used: 4CH 

CPT DatefTime: 07-16-0211:31 

Location: P111-16 NW TERMI 

Job Number: LANDAU/23100931 

Selected Depth(s) 
(feet) 

36.909 

_10~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-L~~~~ 

30 35 40 o 5 10 

Maximum Pressure = 3.937 psi 
Hydrostatic Pressure 

15 20 25 

Time: (minutes) 

BZT0104(e)023187 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU / P111=16! NW TERM;NAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG66 

Cone Used: 4CH 

CPT Date/Time: 07-16-02 11 :31 

Location: P111-16NWTERMI 

Job Number LANDAU/231oo931 

Selected Depth(s) 
(feet) 

51.181 

_1o~~-L~~~-L~~~-L~~~-L~~~~-L~~~-LJ-~~-L~~~~~ 
25 30 35 40 o 5 10 

Maximum Pressure = 10.6 psi 
Hydrostatic Pressure 

15 20 

Time: (minutes) 

BZT0104(e)023188 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU! P111=16! NW TER~\t1U\~AL 
Operator KOV/SVAN/GEOTECH 

Sounding: FILG66 

Cone Used 4CH 

CPT OatelTime: 07-16-0211:31 

Location: P111-16 NW TERMI 

Job Number LANOAU/231009.31 

Selected Oepth(s) 
(feet) 

-60.532 

_10~~-L~~~~~~~~~~~~~~~~d-~~~~~~~~~~~L-~~ 

o 5 10 

Maximum Pressure = 14.008 psi 
Hydrostatic Pressure 

15 20 25 30 35 40 

Time: (minutes) 

BZT0104(e)023189 



*Soil behaviJr type ana SPT based on data I'om UBC·1983 

LANDAU I P111 "~111 f~V\f TERfvHNAL 

Depth 
(tt) 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG65 

Cone Used: 4CH 

Tip Resistance Local Friction 

Ot (Ton/tth2) Fs (Ton/fth2) 

Friction Ratio 

Fs/Qt (%) 

0.0 2000 0.0 2.0 00 8.0 
000~=r~~~~'-~ 

10.00 

60.00 

70.00 

80.00 

90.00 

1 sensitive fine grained 
2 organic material 
3 clay 

Maximum Depth = 100.56 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

CPT DatelTime: 07-16-0209:44 

Location: P111-17 NW TERM I 

Job Number LANDAU/23100931 

Pore Pressure 

Pw(psi) 
-20.0 40.0 

r'1 h .. 
I 

Soil Behavior Type' SPT N* 

Zone: UBC-1983 60% Hammer 
00 12.0 00 50.0 

rmnmnl .•.•.... ~ ..... . I: . : : : ': I 

·:·' ... ·'.-•. 1 

] 

'l 
.~ 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

10 gravelly sand to sand 
11 very stiff fine grained n 
12 sand to clayey sand (*) 

BZT0104(e)023190 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU! P111=17! NW TERM~NAL 
Operator KOV/SVAN/GEOTECH 

Sounding: FILG65 

Cone Used 4CH 

Maximum Pressure = 6.633 psi 
Hydrostatic Pressure 

CPT OatelTime: 07-16-020944 

Location: P111-17 NW TERMI 

Job Number LANOAU/23100931 

Time: (minutes) 

Selected Oepth(s) 
(feet) 

40.682 

40 

BZT0104(e)023191 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU / P111=17 / NW TERi'vHNAL 
Operator KDV/SVAN/GEOTECH 

Sounding FILG65 

Cone Used 4CH 

Maximum Pressure = 12.268 psi 
Hydrostatic PressurE. 

CPT Dateffime: 07-16-020944 

Location: P111-17NWTERMI 

Job Number: LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

53.97 

BZT0104(e)023192 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU / P111=17/ NW TERiVBNAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG65 

Cone Used: 4CH 

Maximum Pressure = 34.058 psi 
Hydrostatic PressurE 

CPT DatelTime: 07-16-020944 

Location: P111-17 NW TERMI 

Job Number: LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

-100.558 

BZT0104(e)023193 



'Soii behavior type and SPT based o~ data from UBC-1983 

lAi\~DAU I P111 = 18 I ~~rvv TERNd~'~Pi.L 

Depth 
(tt) 

Tip Resistance 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG68 

Cone Used: 4CH 

Local Friction 

Qt (Tonlft"2) Fs (Ton/ft"2) 

Friction Ratio 

Fs/Qt (%) 

0_0 2000 0.0 2_0 0_0 8_0 

0.00 I' , , , , , I " r- 1 

n 10_00 

20_00 

30_00 

90_00 

sensitive fine grained 
2 organic material 
3 clay 

I 
--I 

.. ~ 
u 
Maximum Depth = 60_53 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

I 

CPT DatefTime: 07-16-0213:40 

Location: P111-18 NW TERMI 

Job Number LANDAU/23100931 

Pore Pressure Soil Behavior Type' SPT W 

Zone: UBC-1983 60% Hammer 
00 12_0 0_0 500 

rm-mni 
: --- .: I 

·1 

Depth Increment = 0_16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

L;~: ___ --. 

I. . L ............ . 

1 0 gravelly sand to sand 
11 very stiff fine grained (*) 
12 sand to clayey sand n 

BZT0104(e)023194 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU I P111=18! ?\~W TERMINAL 
Operator KOV/SVAN/GEOTECH 

Sounding FILG68 

Cone Used 4CH 

CPT OatelTime: 07-16-021340 

Location: P111-18 NW TERMI 

Job Number LANOAUl231 009.31 

Selected Oepth(s) 
(feet) 

40.846 

_10~~~-L~~~~~~~~~~~~~-L-L~~L-~~~-L~~L-~~-L-L~~ 

o 5 10 

Maximum Pressure = 6.134 psi 
Hydrostatic Pressure 

15 20 25 30 35 40 

Time: (minutes) 

BZT0104(e)023195 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

LANDAU / P111 =18 I i\~W TERiV~iNAL 
Operator KDV/SVAN/GEOTECH 

Sounding FILG68 

Cone Used 4CH 

Maximum Pressure = 13.947 psi 
Hydrostatic Pressure 

CPT Date/Time 07-16-0213:40 

Location P111-18 NW TERMI 

Job Number LANDAU!23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

60.532 

BZT0104(e)023196 



'Soil behav;or type and SPT based on data from UBC-1983 

. LA f~ DA U / P 111 = 19 I r:\f~~V T E R~v] ~ NAL 

Depth 
(tt) 

Tip Resistance 

Ot (T on/tt'2) 
0.0 200.0 

000 ." i 

1000 

2000 

30.00 

40.00 ... 

50.00 

60.00 

7000 

8000 

90.00 

1 sensitive fine grained 
2 organic material 
3 clay 

Operator: KDV/SVAN/GEOTECH 

Sounding FILG40 

Cone Used 4CH 

Local Friction 

Fs (Ton/ft'2) 

Friction Ratio 

00 2.0 

i~ 
I 
~ 
1 

i 
J 

J 

Maximum Depth = 61.68 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

I 

l 

CPT DatelTime: 07-09-021254 

Location P111-19 NW TERMI 

Job Number LANDAU/23100931 

Pore Pressure Soil Behavior Type* SPT W 

Zone: UBC-1983 60% Hammer 
0.0 12.0 00 50.0 

: !. ~''':: : ! . 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

.. .J 
•••••••••••••••• 

10 gravelly sand to sand 
11 very stiff fine grained (*) 

'12 sand to clayey sand (*) 

BZT0104(e)023197 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU I P111 =19 / ~~W TERMINAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG40 

Cone Used' 4CH 

CPT DatelTime 07-09-021254 

Location: P111-19 NW TERM I 

Job Number LANDAU/231 009.31 

Selected Depth(s) 
(feet) 

17388 

_10~~-L~~L-~~~~L-~~-L~~~~~-L~~~~-L~~~~-L~~~~ 

o 5 10 

Maximum Pressure = 0.671 psi 
Hydrostatic Pressure 

15 20 25 30 35 40 

Time: (minutes) 

BZT0104(e)023198 



lANDAU I P111=19 I NW TERM~NAL 

40 I 

35 

30 

25 

20 

Operator KDV/SVAN/GEOTECH 

Sounding: FILG40 

Cone Used 4CH 

Pressure 15 -
(psi) 

10 

5 

o 

-5 

Maximum Pressure = 16.52 psi 
Hydrostatic Pressure -

CPT DatefTime: 07-09-0212:54 

Location: P111-19 NW TERMI 

Job Number LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

6168 

40 

BZT0104(e)023199 



'Soil be~av,or type and SPT based on data from UBC1983 

. LA~jDAU / P111 =20 I NVV TERiVHi'~AL 

Depth 
(ft) 

Tip Resistance 

Qt (T on/ftA2) 
00 200.0 

000 I i ! i I I Il 
I 

! 
1000 

20.00 

30.00 

... 
40.00 ~ ~ 

50.00 

60.00 

70.00 

80.00 

90.00 

100.00 b....~ __ .....:.~_--..! 

1 sensitive fine grained 
2 organic material 
3 clay 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG39 

Cone Used: 4CH 

Local Friction Friction Ratio 

Fs (Ton/ftA2) Fs/Qt (%) 
00 2.0 00 8.0 

-I 

i D : .• 

r
·· 

'-~" -, 

~- . 

-

- -,; 

Maximum Depth = 61.35 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

CPT DatefTime: 07-09-02 11 :06 

Location P111-20 NW TERMI 

Job Number: LANDAU/23100931 

Pore Pressure 

Pw(psi) 
-20.0 40.0 I i , 0 I 

I . 
,1 

Soil Behavior Type" SPT W 

Zone: UBC-1983 60% Hammer 
0.0 120 00 500 

n 
....... --". 

~-~~;-~-~~ . : 
.. 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

1 0 gravelly sand to sand 
11 very stiff fine grained (*) 
12 sand to clayey sand (*) 

BZT0104(e)023200 



*Soil behavior type and SPT based on data from UBC·1983 . 

lAJ~Dfo\U I P111 =21 I !\I~W fERJv1~t~~A.l 

Depth 
(ft) 

Tip Resistance 

at (Ton/ftA2) 
0.0 

000 -1 ! I i II 

10.00 ~ . 

30.00 

40.00 

60.00 

70.00 

80.00 

90.00 

2000 ,nl 

.. ~ 

1 sensitive fine grained 
2 organic material 
3 clay 

Operator: KDVISVAN/GEOTECH 

Sounding: FILG38 

Cone Used 4CH 

Local Friction 

Fs (Ton/W2) 

Friction Ratio 

Fs/Ot (%) 
0.0 2.0 00 8.0 

1'1 "'"'rrr ! fLf"ii 

..•. ~ 

,,-. 

Maximum Depth = 60.53 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

1 
I 
I 

CPT DatelTime 07-09-020929 

Location P111-21 

Job Number LANDAU/23100931 

Pore Pressure Soil Behavior Type* SPT W 

Zone: UBC-1983 60% Hammer 
0.0 12.0 00 50.0 

Pw(psi) 
-20.0 40.0 

iTTTTlj 

I 
" 

i 
j 

ril' 
I , I 

1 
I 

.~ 

I 
l 

• .;:.;.; .t 

: ;;.--;.:;,;? 

. :--=- ; ; ~ ~ 

I 
~. .. "'1 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

10 gravelly sand to sand 
11 very stiff fine grained (*) 

1 12 sand to clayey sand (*) 

BZTO 1 04( e )023201 



Pressure 
(psi) 

35 

30 

25 

20 

15 

10 

5 

o 

-5 

LANDAU I P111=21 I NW TERiVHNAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG38 

Cone Used 4CH 

Maximum Pressure = 1.495 psi 
Hydrostatic Pressure 

CPT DatelTime: 07-09-0209:29 

Location: P111-21 

Job Number: LANDAUl23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

19.029 

BZTO 1 04( e )023202 



'Soil behavior type and SPT based on data from USC 1983 

LANDAU I P111 =22 I i~JW rER~~~~\~AL 

Depth 
(ft) 

Operator KDV/SVAN/GEOTECH 

Sounding: FILG63 

Cone Used: 4CH 

CPT DatelTime: 07-16-0206:52 

Location: P111-22 NW TERMI 

Job Number: LANDAU/23100931 

Tip Resistance Local Friction Friction Ratio Pore Pressure Soil Behavior Type· SPT N* 

Ot (Ton/fl"2) Fs (Ton/ft"2) Fs/Ot (%) Pw (psi) Zone: UBC-1983 60% Hammer 

00 200.0 0.0 20 0.0 8.0 -20.0 40.0 0.0 12.0 00 50.0 
0.00 F"'li=r"T"""~""""F""'F"''¥''"'''jF'''l I 

I 
10.00 ~, , 

20.00 

30.00 

80.00 

90.00 

1 sensitive fine grained 
2 organic material 
3 clay 

I- -

""" 
- ;> 

~ ...... -

-

-

Maximum Depth = 60.37 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

~. 
; 

-
[~ 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

, .. j 
i 

10 gravelly sand to sand 
11 very stiff fine grained n 
12 sand to clayey sand (*) 

BZTO 1 04( e )023203 



35 

30 

25 

20 

LANDAU / P111=22 / NW TERrVUNAL 
Operator KDV/SVAN/GEOTECH 

Sounding FILG63 

Cone Used 4CH 

CPT DateITime: 07-16-020652 

Location: P111-22 NW TERMI 

Job Number LANDAU/23100931 

Selected Depth(s) 
(feet) 

17.552 

Pressure 15 
(psi) 

10 t- ............ . 

5 

o 

-5 

_10~~~~~~~~~~~~~~~~~~~-L~~LJ-L~~LJ-L~~~-L~ 

o 5 10 

Maximum Pressure = 1.099 psi 
Hydrostatic Pressure 

15 20 25 30 35 40 

Time: (minutes) 

BZT0104(e)023204 



Pressure 
(psi) 

35 

30 

25 

20 

15 

10 

5 

o 

-5 

LANDAU I P111 =22 I NW TERMINAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG63 

Cone Used: 4CH 

Maximum Pressure = -5.849 psi 
Hydrostatic Pressure .-

CPT Date!Time 07-16-0206:52 

Location: P111-22 NW TERMI 

Job Number: LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

19.521 

BZTO 1 04( e )023205 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU! P111=22! NW TERMINAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG63 

Cone Used: 4CH 

Maximum Pressure = -5.849psi 
Hydrostatic Pressure 

CPT DatelTime: 07-16-020652 

Location P111-22 NW TERMI 

Job Number LANDAU/231009.31 

Time: (minutes) 

Selected Depth(s) 
(feet) 

19.521 

BZTO 1 04( e )023206 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU / P111 =22 I NW TERiVHNAL 
Operator KDVISVAN/GEOTECH 

Sounding FILG63 

Cone Used: 4CH 

Maximum Pressure = 3.947 psi 
Hydrostatic Pressure -

CPT DatelTime: 07-16-020652 

Location: P111-22 NW TERMI 

Job Number LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

--31.988 

BZTO 1 04( e )023207 



LANDAU / P111 =22 / NW TERMINAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG63 

Cone Used: 4CH 

CPT DatelTime 07-16-0206:52 

Location: P111-22 NW TERMI 

Job Number LANDAU/23100931 

Selected Depth(s) 
(feet) 

40 ~~~-r~~~~~~-r~,-~~~-r~~~~~~~-r-.~~~~~-r~~~ -43.635 

35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

Maximum Pressure = 7.924 psi 
Hydrostatic Pressure· 

Time: (minutes) 

BZTO 1 04( e )023208 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU I P111=22! NW TERN~iNAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG63 

Cone Used: 4CH 

CPT DatefTime 07-16-0206:52 

Location P111-22 NW TERMI 

Job Number LANDAU/231 009 31 

Selected Depth(s) 
(feet) 

- -60.367 

_10~~~~-L~~L-~~-L-L~~~~~~-L~~L-~~~~-L~~~~~-L~~ 

o 5 10 

Maximum Pressure = 15.32 psi 
Hydrostatic Pressure 

15 20 25 30 35 40 

Time: (minutes) 

BZT0104(e)023209 



'Soil behavior tyoe and SPT based on data from UBC·1983 -

LANDAU I P111 =23 I ~\~\lV TER~~/HNAl 

Depth 
(tt) 

Tip Resistance 

Ot (TonIftA2) 
0.0 200.0 

o 00 rr"""F'""F""!FT--r'''''F'''--'---r"'""I 

1000 

20.00 

:!-'-

40.00 

50.00 

60.00 

70.00 

80.00 

90.00 

1 sensitive fine grained 
2 organic material 
3 clay 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG30 

Cone Used: 4CH 

Local Friction 

Fs (TonlttA2) 

Friction Ratio 

CPT Dateffime 07-08-021410 

Location: P111-23 NW TERMI 

Job Number LANDAU/23100931 

Pore Pressure Soil Behavior Type' SPT N* 

Pw(psi) Zone: UBC-1983 60% Hammer 

0.0 2.0 
Fs/Qt (%) 

0.0 8.0 -200 40.0 0.0 12.0 0.0 50.0 

n 

-.;.--

Maximum Depth = 60.37 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

! 1 l ill 
I 

"1 

n.I.'1 
I 

~ 

I I ! 

, I ] 

L 

l 
I 

• '1 

I 
.~ 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

10 gravelly sand to sand 
11 very stiff fine grained (*) 
12 sand to clayey sand (*) 

BZTO 1 04( e )02321 0 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU I P111=23! NW TERM~NAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG30 

Cone Used 4CH 

CPT DatelTime 07-08-021410 

Location P111-23 NW TERMI 

Job Number LANDAU/231 009.31 

Selected Depth(s) 
(feet) 

41 175 

30 35 
_10~~-L~~~~~~~~~~-L~~~~-L~~~~~~~~~~-L~~~~ 

40 o 5 10 

Maximum Pressure = 7.019 psi 
Hydrostatic Pressure 

15 20 25 

Time: (minutes) 

BZT0104(e)023211 



'Soil behavIOr type and SPT based on data from USC 1983 

LA;\~DAU I P111 =24 I ~\~\N rERj+i~i~~p~L 

Depth 
(tt) 

Operator: KDV/SVAN/GEOTECH 

Sounding FILG41 

Cone Used: 4CH 

Tip Resistance Local Friction Friction Ratio 

Ot (T on/ftA2) Fs (TonIftA2) 
0.0 200.0 00 2.0 

0.00 r-f""""'F'"""'-"'F"T-'--r-~ 

10.00 

20.00 

30.00 

40.00 

50.00 

60.00 

7000 

80.00 

90.00 

1 00.00 "-=---"';"'~-';'--.;".",,! 

sensitive fine grained 
2 organic material 
3 clay 

! 

J 
i 

ri 
. ~ 

Maximum Depth = 60.37 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

II 

l 
.~ 
I 

CPT DateiTime 07-09-0214:44 

Location: Pl11-24 NW TERMI 

Job Number: LANDAU/231 009.31 

Pore Pressure Soil Behavior Type* SPT N* 

Pw (psi) Zone: UBC-1983 60% Hammer 
-200 40.0 0.0 12.0 0.0 50.0 

~--:TTTl 

I i 
~. J 
1 I 

r'ffi"mm 1 

I . ~ 
I I .. 

r: J 
L, 

r 1 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

10 gravelly sand to sand 
11 very stiff fine grained (*) 

. 12 sand to clayey sand (') 

BZT0104(e)023212 



Pressure 
(psi) 

LANDAU / Pi i 1=2tTI I ~~%N =rERM~NAl 

l 1 

35 

Operator KDV/SVAN/GEOTECH 

Sounding: FILG41 

Cone Used: 4CH 

30~ 
• 

25 

20 

5 

o 

-5 

Maximum Pressure = 14.089 psi 
Hydrostatic Pressure 

CPT DateiTime 07-09-02 14:44 

Location: P111-24 NW TERMI 

Job Number LANDAUl23100931 

"T 

Time: (minutes) 

Selected Depth(s) 
(feet) 

! I 

~ 
60.367 

BZT0104(e)023213 



Depth 
(ft) 

Tip Resistance 

Ot (T on/ftA2) 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG27 

Cone Used 4CH 

Local Friction 

Fs (Ton/ftA2) 

Friction Ratio 

Fs/Qt (%) 
200.0 0.0 2.0 0.0 8.0 

10.00 

20.00 

30.00 

40.00 

50.00 -:- :'.:!"-- ..• 

60.00 ... :.0-__ " 

70.00 

80.00 

90.00 

1 00.00 ...... __ ~ ....... =-=-..;",..=-01 

1 sensitive fine grained 
2 organic material 
3 clay 

Maximum Depth = 100.39 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

CPT DatelTime: 07-08-0208:57 

Location: P111-25 NW TERMI 

Job Number. LANDAU/23100931 

Pore Pressure 

Pw(psi) 
-20.0 40.0 

n 
i 
I 

Soil Behavior Type' SPT N" 

Zone: UBC-1983 60% Hammer 
0.0 12.0 0.0 50.0 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

10 gravelly sand to sand 
11 very stiff fine grained (0) 

'12 sand to clayey sand n 

BZT0104(e)023214 



Pressure 
(psi) 

30 

25 

20 

15 

10 

5 

o 

-5 

LAi\~DAU I P111 =25 / ~,~W TERN~~~\~AL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG27 

Cone Used: 4CH 

Maximum Pressure = 6.622 psi 
Hydrostatic Pressure 

1""1 

CPT DatelTime 07-08-0208:57 

Location: P111-25 NW TERMI 

Job Number LANDAU/23100931 

Time: (minutes) 

j i r! r-r-j , 

3l,71 

Selected Depth(s) 
(feet) 

36.089 

BZT0104(e)023215 



Pressure 
(psi) 

35 

30 

25 

20 

15 

10 

5 

o 

-5 

LANDAU! P111=25! NW TERW~~NAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG27 

Cone Used: 4CH 

CPT DatelTime: 07-08-0208:57 

Location: P111-25 NW TERMI 

Job Number: LANDAU/231009.31 

Selected Oepth(s) 
(feet) 

42.159 

_10~~~~~~-L~~~~~~~-L~~~-i-L~~~~~~~-L~~~-kd 

o 5 10 

Maximum Pressure = 7.833 psi 
Hydrostatic PresSUrE 

15 20 25 30 35 40 

Time: (minutes) 

BZT0104(e)023216 



'T 
35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

Operator KDV/SVAN/GEOTECH 

Sounding: FILG27 

Cone Used: 4CH 

I 1 

CPT DatelTime: 07-08-0208:57 

Location: P111-25 NW TERMI 
Job Number: LANDAU/231009.31 

Ii I I ! u 11 

Selected Depth(s) 
(feet) 

f l -74.639 

~ 

20 25 30 35 
_10~~~~~~~-&~~L-~-L-L~~LJ~-b~~~~~~~~~~-LJ-~~-d 

40 o 5 10 

Maximum Pressure = 23.722 psi 
Hydrostatic Pressure -

15 

Time: (minutes) 

BZT0104(e)023217 



Pressure 
(psi) 

35 

30 

25 

20 

15 

10 

5 

LANDAU I P111=251 NW TERiVjINAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG27 

Cone Used: 4CH 

Maximum Pressure = 34.607 psi 
Hydrostatic Pressure 

Time: (minutes) 

CPT DatelTime: 07-08-0208:57 

Location: P111-25 NW TERM I 

Job Number: LANDAU/231 009.31 

Selected Depth(s) 
(feet) 

--100.394 

BZT0104(e)023218 



'Soll behavior type a~d SPT based on data from UBC·1983 [ Ac§Dr AU' f 0"" A "" 261 ?\~~r~p T' fCW' /II~NA' L' 

Depth 
(tt) 

L ; \ ' r~ ~ f: r i t ~ = , ~ _ '/if V "b.! \. pVc! U ,,-

Tip Resistance 

Qt (T on/ft"2) 
0.0 200.0 

000 I~l i~i jF"'F'9! F"'F9i~l 

1000

1 
20.00 ~ ...• 

30.00 

40.00 

1 sensitive fine grained 
2 organic material 
3 clay 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG61 

Cone Used: 4CH 

Local Friction Friction Ratio 

Fs (Ton/ft"2) 
0.0 2.0 

Fs/Qt(%) 
0.0 8.0 

[-' rn 1 iTTI 

. ~ 
I 
~: .. " 

<. 

.. ~ ~ ..•.••.. 

Maximum Depth = 61.68 feet 

4 silty clay to clay 
5 clayey silt to silty clay 
6 sandy silt to clayey silt 

i 

J 
I 

CPT DatelTime: 07-15-0212:12 

Location: P111-26 NW TERMI 

Job Number: LANDAU/23100931 

Pore Pressure Soil Behavior Type' SPT W 

Pw(psi) 
-20.0 40.0 

Zone: UBC-1983 60% Hammer 
0.0 12.0 0.0 50.0 

r n· 
I l -i., . 
I I 
I 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 
8 sand to silty sand 
9 sand 

1 0 gravelly sand to sand 
11 very stiff fine grained (*) 
12 sand to clayey sand n 

BZT0104(e)023219 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

LANDAU I P111=26! NW TERnt1INAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG61 

Cone Used: 4CH 

Maximum Pressure = 1.017 psi 
Hydrostatic Pressure 

Time: (minutes) 

CPT DatefTime: 07-15-0212:12 

Location P111-26 NW TERMI 

Job Number LANDAU/23100931 

Selected Depth(s) 
(feet) 

21.161 

BZT0104(e)023220 



Pressure 
(psi) 

35 

30 

25 

20 

15 

10 

5 

o 

-5 

LANDAU / P111-26! NW TERNHNAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG61 

Cone Used: 4CH 

Maximum Pressure = 9.674 psi 
Hydrostatic Pressurt. 

CPT DatelTime: 07-15-0212:12 

Location: P111-26 NW TERMI 

Job Number: LANDAU/23100931 

Time: (minutes) 

Selected Depth(s) 
(feet) 

47.572 

BZT0104(e)023221 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 . 

5 

o 

-5 

LANDAU / P111=26! NW TERMINAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG61 

Cone Used: 4CH 

CPT DatelTime: 07-15-0212:12 

Location: P111-26 NW TERMI 

Job Number: LANDAU/23100931 

Selected Depth(s) 
(feet) 

-61.68 

_10~~~~~~~~-L~~~~-L~~~~-L~~~~~-L~~~~-L~~~~ 
40 20 25 30 35 o 5 10 

Maximum Pressure = 15.534 psi 
Hydrostatic Pressure 

15 

Time: (minutes) 

BZT0104(e)023222 



"Soil behavior type and SPT based on data from UBC·1983 

LAj\~DAU I P111 ~27 ! (~VV TER~'JHNAl 

Depth 
(ft) 

Tip Resistance 

Ot (Ton/ftA2) 
00 200~ 

OOOiYi'i~ 

10.00 

20.00 

30.00 

40.00 

1 sensitive fine grained 
2 organic material 
3 clay 

Operator: KDV/SVAN/GEOTECH 

Sounding: FILG28 

Cone Used: 4CH 

Friction Ratio 

CPT DatelTime: 07-08-0212:04 

Location: P111-27 NW TERMI 

Job Number: LANDAU/23100931 

Pore Pressure Soil Behavior Type* SPT N" Local Friction 

F s (Ton/ftA2) Fs/Ot (%) Pw (psi) Zone: UBC-1983 60% Hammer 
0.0 12.0 00 50.0 00 2.0 

I 
I 

r 
) . 

r-~ 

~ 

I
'······· 
,. 

-.. 
~: 

i 
1 

J 
! 

0.0 8.0 -20.0 40.0 

[J.. In"TJ 
, L. 

! 

rmm rrnr

1

i r in " Ii I 
i . i . . I ~ , I 

~. - ~-.' 

:..;.;;..;­
: ':" .~ ., ~~. 

: ~ : ;.; : 

( 
I :. 

~. 
~ I-

. .~ 
I 

:~ 
j 

Maximum Depth = 60.20 feet 

4 silty clay to clay 

Depth Increment = 0.16 feet 

7 silty sand to sandy silt 10 gravelly sand to sand 
11 very stiff fine grained (*) 
12 sand to clayey sand (*) 

5 clayey silt to silty clay 
6 sandy silt to clayey silt 

8 sand to silty sand 
9 sand 

BZT0104(e)023223 



35 

30 

25 

20 

Pressure 15 
(psi) 

10 

5 

o 

-5 

LANDAU I P111=27 I NW TER,VlINAL 
Operator KDV/SVAN/GEOTECH 

Sounding: FILG28 

Cone Used: 4CH 

CPT DatelTime: 07-08-0212:04 

Location: P111-27 NW TERMI 

Job Number LANDAU/231 009.31 

Selected Depth(s) 
(feet) 

60.203 

_10~~~~~L-~-L-L~~~-L-L~L-~-L-L~~L-~-L-L~~~-L-L~~~~ 

o 5 10 

Maximum Pressure = 17.151 psi 
Hydrostatic Pressure 

15 20 25 30 35 40 

Time: (minutes) 

BZT0104(e)023224 



g 
.r: 
15.. 
Q) 

0 
r-O 
-

-5 

r-10 
-

-

-15 

(') -o 
-" 
(') 
z 
[i' 
o 
OJ 
-" 
Sl r-20 
, 
"­
(') 

0) 
<0 
0) 
o 
o 

~ = w 
(3 
~ 
"- -25 

~ z 
G o z 
::J w 
o o 
;; 
Uj -

0) 

'" 0) 
o 
o 

iii 

SAMPLE DATA 

..... I 
I 

(5 Q) 
..Q Q) ..Q 

E 0.. E 
:l >- 15 >-
Zlii f- a E CI) 

~2: a; LL 0.. () 

0..Q) 0. ~ .e, :.c 
Ec E 0.. 

ro- ro a 0 !.':! 
Cl)c<l CI) iIi a.. CJ 

1 e3 

2 

J 
e3 

I 

3 e3 

II 
Boring Completed 10109/02 

Total Depth of Boring = 20.0 ft. 

SCH-56 

SOIL PROFILE 

(5 Drilling Method: _-=Gcce:.-=occPc-ro::..:b::..:e'--T_M _______ _ 
..Q 

E 
>-

CI) 
Ground Elevation (tt): _________ _ 

CI) 
() 
CI) 

~ 

SP Brown, fine to medium SAND (loose, dry) 

SP Gray, fine to medium SAND, trace silt 
(loose, moist) (petroleum-like odor, no 
sheen) 

Becomes wet at 16 ft; sheen at top of 

I 
sample 

--
ML Gray SILT (wet) 

_. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

'Sl 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Boring backfilled with bentonite chips following sample collection. 

GROUNDWATER 

-

-

ATD 

Figure 

LANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon Log of Boring SCH-56 A-12 

BZT0104(e)023225 



(') 
o 
..J 
(') 
z 
n:' 
o 
CO 
..J 

o 
Ul 

g 
.r:: 
li 
I]) 

0 
-0 

-5 

~10 

-

-
-

-15 

-20 

f--25 

-30 

SCH-57 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

..... I! (5 Geoprobe™ I]) Drilling Method: ..c ..c (5 
E E ..c 

Qi :J (5 >. E 
z(ij I E UJ >. Ground Elevation (ft): > 

ill 
0 (/) 

I]) 

.!!12: LL 0.. () --l 

0..1]) 0.. In .e, :.c (/) ..... 
Ec E ~ 0.. U 

I]) 

0 ~ ro 

~l 
<t! 0 - (/) 

S UJ ill a.. l'J ~ 

;Ji~ GP Sandy GRAVEL 
::l. '0 

-

i 
SP Brown, fine to medium SAND (loose, dry) 

-

-
-

~ 

-

1 I e3 

-

-

2 e3 ~ 

11,6 
SP Gray, fine to medium SAND (loose, moist) 

(moderate to strong petroleum-like odor) 
I 

5,5 

3 e3 2,9 
12,9 
29,5 ~ 

'5l ATD 

4 e3 
Becomes wet at 16,5 ft 

5 e3 2,7 II ML Gray SILT with wood (wet) (no odor) 

I 

Boring Completed 10109/02 
Total Depth of Boring = 20,0 ft. 

-

~ 

-

-

-
-
~ 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate, 
2, Reference to the text of this report is necessary for a proper understanding of subsurface conditions, 
3, Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols, 
4, Boring backfilled with bentonite chips following sample collection, 

Figure 
Time Oil NW Terminal IA LANDAU Portland, Oregon Log of Boring SCH-57 A-13 AsSOCIATES 

BZT0104(e)023226 



(9 
o 
-' 
(9 
z 
0:: 
o 
0) 

-' 

g 
.s= 
1i 
QJ 
0 

1--0 
-

-

-

f-5 
-

-

1--10 

-15 

Si t-20 
-, 
n. 
(9 

en 
(') 

en 
o 
o 

~ 
w cL 
~ 
n. 1--25 

~ 
<;1 
(9 
z 
:J w _ 
o 
o 
~ 
in 
N 

~ ~30 

SAMPLE DATA 

~ 

QJ 
.n QJ 
E 0. 
::J ~ 0 Zm ~ 

0 

.l!!(: QJ LL 
o.QJ 0. Ul 
Ec E ~ 
ro- ro 0 
(fJo15 (fJ 10 

I 

I 

1 e3 

2 e3 

3 e3 

E 
0. 
2:: 
0 -
0-

1.0 
1.0 

1.0 

1.0 

SCH-58 
I I 

--

I SOIL PROFILE GROUNDWATER 

0 Drilling Method: Geoprobe™ .n (5 
E .0 

"iii >- E 
(fJ >- Ground Elevation (ft): > 

(fJ 
OJ 

() --' 
E (fJ ~ 

0. 0 -* ~ (fJ 

S Cl ::J 

~P 
GM 

P I 
I ~ p -p 

) p 
SP 

Silty, sandy GRAVEL, with crushed rock 

-~~~-c-_J 
Brown, fine to medium SAND (loose, dry) I 
(no odor, no sheen) I 

i 

Gray, with red mottling, fine to medium 
SAND (loose, moist) I 
Becomes we! at 17_5 ft; trace wood I 

--- - SP 
'5l ATD 

~~+-M~L~-~~fr~a~gm~en~t~s ________________________ ~1 

Gray SILT (wet) I 

--------~----------------------------~ 

Boring Completed 10109/02 
Total Depth of Boring = 20.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Boring backfilled with bentonite chips following sample collection. 

-

Figure 

~LANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon Log of Boring SCH-58 A-14 

~------------------~--------------------------~----~ 

BZT0104(e)023227 



g 
.c 
15.. 
<ll 

0 
f-O 

G 
o 
--' 
G 
Z 
~ 
o 
OJ 
--' 
6 
Ul 
--, 
D0-
G 
<J) 
(C) 

f-5 

f-10 

<J) 
o 
0_ 

~ 
w 
(3 
De: 
Do- f-25 

~ 
S! 
G 
Z 
:::J 
w 
o 
o 
5 
in 
N 

~ 
al f-30 

'" (C) 

<J) 
o 
o 

~ 

SCH-59 

SAMPLE DATA SOIL PROFILE 

Q; 
.0 <ll 
E 0-
OJ ~ (5 E Z (ij I 0 .... LL 0-.l!! 2: ' <ll 
O-<ll 0. Ul -S 
Ec E 3: 
ro- ro 0 0 
(flo(:! (fl 10 0.. 

e3 

2 e3 

(5 
.0 
E 
>-
(fl 

() 

:.c 
0-
~ 

CJ 

~.' 
.~. b 
b . 

(5 
.0 
E 
>-

(fl 

(fl 

0 
(fl 

::J 

GM 

SP 

SP 

Drilling Method: -=G::..:e=-:o:!:p,,-ro~b::..:e=-T_M ___ . ____ _ 

Ground Elevation (tt): _________ _ 

Silty, sandy GRAVEL, with crushed rock 

Brown, fine to medium SAND (loose, dry) 

Gray, fine to medium SAND (loose, moist) 
(moderate to strong non-petroleum odor, 
no sheen) 

I '. -'-1~t----.:..-+-I' ~~,---;-;--------d----i ¥ ATD 
.. Becomes wet at 17 ft _ 

--'-...LLL---' __ L-__ ...L-LJ~~ Grav SILT (wet) 

Noles: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2, Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3, Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4, Boring backfilled with bentonite chips following sample collection, 

GROUNDWATER 

-

-

-

-

-

Figure 

lANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon 

Log of Boring SCH-59 A-15 

BZT0104(e)023228 



8 
-' 
CJ 
z 
ii' 
o 
OJ 
-' 
is 
(J) 

SCH-60 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

.... 0 Geoprobe™ OJ Drilling Method: .0 OJ .0 0 
E 0.. E .0 

Qi ::l ~ '0 E 
>- E > g Z(ij 0 

(f) >- Ground Elevation (ft): OJ 

~C: ill LL 0.. 0 (f) --l 

.r:: 0.. OJ Ci. ()j 6 1: (f) ill 
i5.. Ec E ~ 0.. 0 iii 0 ~ OJ ro- ro 0 - (f) 

S 0 (f)0<:5 (f) CD 0... 19 :::J I 

-0 
;)v.·o.· GP Sandy GRAVEL 
J.' '0· 
:).(-)0 

-
--

SP Brown, fine to medium SAND (loose, dry) 

-

-

f-5 -

-

1 e3 

- -

2.4 
-

--10 2 e3 -

-

-

3 e3 

-'-15 -
-

'Sl -

I] 
ATD 

SP Gray, fine to medium SAND (loose, wet) 
-

I 4 e3 -

-

11 I 
-

5 e3 -

II ML Gray SILT with wood fragments (wet) 

-20 

Boring Completed 10/09/02 -
Total Depth of Boring = 20.0 ft. 

-

-

-25 -

-

-

-
-

-
-

-

-30 -
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

2. Reference to the tex1 of this report is necessary for a proper understanding of subsurface conditions_ 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Boring backfilled with bentonite chips following sample collection. 

Time Oil NW Terminal 
Figure IA LANDAIJ Portland, Oregon Log of Boring SCH-60 A-16 AsSOCIATES 
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8 
...J 

(') 
Z 
~ 
o co 
...J 
(5 
(f) 

g 
.r; 
15., 
(1) 

0 
1-0 

-

-5 

-10 
-

1-15 

1-20 

-

. -

[--25 

-
-

1-30 

IA 

SCH-61 

SAMPLE DATA SOIL PROFILE 
I GROUNDWATER 

'- (5 Geoprobe™ (1) Drilling Method: .a (1) .a (5 

E 0.. E .n Cii 
::J >- 15 >- E 
Zro f- E (/) >- Ground Elevation (tt): > 

0 
(1) 

..Q!2: ill LL 0.. 0 (/) I ....J 

0..(1) 0. Ul .e, :c (/) I ill 
Ec E 3: 0.. () ro 
"'- '" 

0 0 ~ (/) S (/)o?i (/) OJ a.. CJ :::> 

I;>'~o GP Gray SILT with wood fragments 
pp. 

SP Brown, fine to medium SAND (loose, dry) -

-

1 e3 
-

-
-

-

2 e3 

3 e3 

108 
-

- SP Gray, fine to medium SAND (loose, moist) ATD 

~ 
(moderate to strong non-petroleum odor, 

4 e3 
no sheen) 
Becomes wet at 16.2 fI 

ML ~ Gray SILT with wood fraaments (well 

Boring Completed 10/09/02 
Total Depth of Boring = 18.0 ft. 

-
-

-

-

-

-

-

-
-

-

-

-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Boring backfilled with bentonite chips following sample collection. 

Figure 
Time Oil NW Terminal 

LANDAU Portland, Oregon 
Log of Boring SCH-61 A-17 

AsSOCIATES 

BZT0104(e)023230 



(9 
o 
(9 
z 
~ 
o m 
--' o 
({) 

g; 
(J) 
o 
o 
;;; 
N 

SCH-62 
.--- I 

SAMPLE DATA SOIL PROFILE GROUNDWATER 
I 

'- 0 Geoprobe™. <IJ Drilling Method: 
.0 <IJ .0 0 
E 0- E .0 ill 
:::> ~ (5 >- E 
zm E Cf) >- Ground Elevation (ft): > 

g 0 <IJ 
'- LL (.l Cf) 

• 

-' 
~2: <IJ 0-

s:; O-<IJ a. Ul b I :c Cf) ill 
1:1. Ec E, :s 0- 0 

I 0 ~ iii 
<IJ ro- ro I 0 Cf) S 0 CI)O/j Cf) I iii IL Cl ~ 

-0 
Q~6 GP Sandy GRAVEL 
pp. 

SP Brown, fine to medium SAND (loose, dry) 

-
-

-
-

-

--5 
-

1 e3 
- 0.0 

-

-

-10 2 e3 0.0 
-

--

3 e3 0,0 

--
f-15 

-
Red mottling 

4 I 'Sl 
-

83 0,0 
ATD 

SP Gray, fine to medium SAND (loose, wet) 
(no odor, no sheen) 

5 e3 

II ML Gray SILT with trace organic material (wet) 
-

I 
-

1--20 
-

Boring Completed 10/09/02 
Total Depth of Boring = 20,0 fL 

-

-

f-25 
-

-
-

-

-

-

-

-

-30 -

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2, Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3, Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4, Boring backfilled with bentonite chips following sample collection. 

Figure 
Time Oil NW Terminal IA LANDAU Portland, Oregon 

Log of Boring SCH-62 A-18 
AsSOCIATES 

BZT0104(e)023231 



(') 
o 
--' 
(') 
z 
0:: 
o 
fll 
--' 

S 
.r:: 
0. 
Q) 

0 
-0 

f-5 

-10 

f-15 
-

-

-

~ f-20 

'" '" m 
o 
o 

~ 

SCH-63 

SAMPLE DATA SOIL PROFILE 

2 

3 

4 

W I ..c Q) 
E I 0.. 
:::l >- (5 z- l-'" .... 0 

~ c: ~ LL 
0..Q) 0.. <n 
Ec E ~ 

"'- '" 0 
(f)O/j (f) iii 

e3 

e3 

e3 

1 e3 

E 
0.. 
-3 
g 
Cl... 

43 
4.0 

:g 0 Drilling Method: _G_e...co-''-p'-ro'''b_e_™ _______ _ 

I! ! Ground Elevation (ft): ----------
:.c C/) 
0.. U 
~ (f) 

c..9 ~ 

p::6 GP Sandy GRAVEL 

~{~ I 

II 

SP Brown, fine to medium SAND (loose, dry) 

SP 

ML 

Gray, fine to medium SAND (loose, moist) 
(moderate to strong petroleum-like odor, 
no sheen) 

Becomes wet at 16 ft 

Gray SILT (wet) 

Boring Completed 10109/02 
Total Depth of Boring = 18.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

I 

"Sl ATD 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Boring backfilled with bentonite chips following sample collection. 

GROUNDWATER 

-

-

-

-

Figure 

IA LANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon Log of Boring SCH-63 A-19 

BZT0104(e)023232 



Soil Borings/Well Completion Logs 
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<!l 
o 
-' 
::l 
~ 
-' 
5 
ill 
~ 
i= 

GB-4 

SAMPLE DATA SOIL PROFILE 

:v (5 
Geoprobe .c Q) .c (5 Drilling Method: E a. E .0 :v 

::l ~ 15 >. E rn g z- 0 (/) >. Ground Elevation (ft)· 28 (MSL) ;:: m :v (/)" 
~2: u.. u "0 

.s= a.Q) 0.. ~ :E (/) c: 
a. E-C: E a. 0 Drilled By: Cascade Drilling ::l 

Q) m- m 0 ~ (/) e 
0 (/)06 (/) O'i (9 :::> (9 

1-0 
SP Brown, fine to medium SAND (loose to 

medium dense, moist to wet) (no odor, no 
sheen) 

f-5 

(geologic interpretation from 0 to 14 ft inferred 
from boring log at LW-4D, located 

approximately 170 ft to the northwest) 

f-10 

, ' 

'Sl-
ATD 

I~ 
SP Reddish brown, fine to medium SAND (moist) 

-15 1 d3 

I~ 
2 d3 SP Dark brown to gray, fine to medium SAND with 

coarse sand(wet)' 
SM! Dark gray, sandy SILT to silty fine SAND 

3 d3 
ML (moist) 

-20 ML Dark gray, SILT mottled with gray clay (moist) -
ML Dark gray, SILT with trace sand (moist) 

4 d3 

5 d3 SP Dark gray, fine SAND with 0.2' thick layers of 
silt (moist to wet) 

1-25 6 d3 

SM Light brown, silty SAND mottled with light 
brown, fine to medium SAND with silt (wet) 

7 d3 

1-30 

1-35 Boring Completed 
Total Depth of Boring = 34,0 ft. 

f-40 
Notes: 1, Stratigraphic contacts are based on field interpretations and are approximate, 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions, 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings where soil samples were not collected and should 
be considered approximate (shown with dashes). 

~ Log of Boring and GB-4 

DETAIL 

r 2in 

l 
-

-

-

-

-

-

-

-

-

Figure C-56 

BZT0104(e)023234 



""' -+-' 
'+-
'-' 

..c: 
-+-' 
0. 
Cll 

0 
:-0 

-10 

-20 

-30 

~f- 40 

S 
3: 
1E 
c 
;;; 
I 

{) 

" > r- 50 
Ul 

" z 
1< 
0 

~ 
1< 

'" :I: 

~ .... 
'" ;:-
5 -60 ;:-
;;; 
;:J. 
,:.. 

~ 
Q. 

0:: 

1< 

LW-1S 

SAMPLE DATA SOIL PROFILE WELL DETAIL 

'-
Cll 
.!l Cll 

E ~ ::J_ f-zo 
> 

Cll'-
'-

_Cll ~ 
0."- 0. 

E-'= E 
~.!1l 0 

(f) 1. a2 2. a2 3. a2 

4Il a2 

5Il a2 

6Il a2 

~I a2 
a2 

(5 
.!l (5 ... ~ .!l 

a ~ a (f) 

'-'- .~ 
(f) 

......... 
m ..c: (f) 
:t 0. U 
0 0 0 

'- (f) 
iii 0:: <.:> ::::> 

+:u. ~ 30 0.0 
, .. , . ..... . . . , . 

28 0.0 .... ' ... . .... 
12 0.0 

... , . ..... 

..... 
14 0.0 

..... 

.,." 
".,' ..... 
, ... ' ... 

14 0.0 ., .. ' .. ," .... .. . , ..... 
26 0.0 

..... ..... 

.,.,' ..... ..... 
23 0.0 

..... ..... .. ", 

10 0.0 
.... ' 

I I ML 

Drilling 

Ground 

Drilled 

Method: Hollow-Stem Auger 

Elevation (ft): 28.7 (MSL) 

by: Cascade Drilling 

with silt (dense, 

f- 11" ~Flush Protective 
~ Monument 

.' • . (;on crete r\ Brown, ravellY SAND 
moist) fill) 

fine to medium SAND 

f7> [7::)'-10-20 Sand 
~ ~"-Bentonite Chips 

'-----------------------j. ... ~- 2-inch Diameter 
r-~ Schedule 40 PVC Pipe Brown, with zones 

of sand with silt (loose ta medium dense, 
moist to wet) sz ••.•. -

ATD 
-

trace organics @ 13 ft 
>~-10-20 Sand Pack 

.... -I'-'-"- - 2-inch Diameter 
color becomes layered brown and gray with 
occasional thin lenses of silty sand @15 ft 

. .. '.' -' $chedule 40 PVC Scqel 
-.. (0.020-inch Slot Size) 

Gray SILT with trace organics (medium 
wet) stiff Threaded End Cap -

Boring Completed 03/14/97 
Total Depth of Boring = 20.5 ft. 

Well Completed 03/14/97 
Elevation at Top of Well Casing = 28.0 ft. 

Elevation at Top of PVC Casing = 27.96 ft. 
Total Depth of Well = 20.0 ft BGS 

Screened Interval = 5 to 20 ft 8GS 

-

-
-

-

-

-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 

r7Al Boring and Monitoring Well LW-1S 
~'---------'-----

Figure C-31 

BZT0104(e)023235 



LW-1D 

SAMPLE DATA SOIL PROFILE WELL DETAIL 

.J:: ...... 
a. 
(1) 

L 
(1) 

..0 

E 
:J_ 
zo 

> 
(1)L 
-(1) a. ...... 
EE 
~c1:! 

L 
(1) 

a. 
E 
o 

(f) a 
f-O 1 ---.J d 2. a2 3. a2 

4:IJ a2 

f-10 5. a2 

6. a2 

7 
8 
9 

;- 2°10 

11 
12 
13 
14 
15 
16 

- 3°17 

18 
19 
20 
21 
22 

21- 4023 

~ 24 

a2 
n a2 
p a2 

a2 
a2 

h a2 

~ a2 
p a2 
p a2 

a2 

~ a2 
a2 
a2 
a2 
a2 
a2 
a2 
a2 

...... 
o 

~ 
C/) 

:t 
o 
iii 

33 

20 

22 

20 

23 

18 
18 
20 
10 
22 
20 
17 
16 
16 
13 
16 
22 
31 
19 
22 
25 
25 
..Q. 
6" 

a 
a:: 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

o 
..0 

~ 
(f) 

.~ 

o 
..0 

~ 
(f) 

.J:: (f) 

Drill in g M eth od.:...: --,-H:.:::o~lI~ow!!.--.:=.S-"tee.!.m~A:..::u~g~ee.!.r ____ _ 

Ground Elevation (ft':..l.)':"": -"2""8.:..:;.8"--"CM=sL"')'--____ _ 
g- u 
t5 ~ Drilled by: Cascade Drilling 

"'::: I ~ trace gravel (medium dense, dry) (fill) 
IiLIkSf,;-'f\Brown, fine to medium SAND with silt and 

::: SP 

Brown, fine to medium SAND with occasional 
thin lenses of silty sand (loose to medium sz 
dense, moist to wet) = 

@ 17 ft color becomes dark gray with 
trace organics (woodchips) 18.0 to 19.4 ft 

ATD 

1-15"-

I- 9.5" - vvFlush Protective 
/ Monument 

" .~. ", ~.. '~~ncrete 

" ~ ~ 10-20 Sand 

~~ ~ 
I,I~ ~ 2-inch Diameter 
~~ ~ Schedule 40 PVC Pip:,.. 

~ ~ -Bentonite Grout 

-
~~ ~ 

ML Gray SILT with trace organics (medium I-<~ ~ 
stiff to stiff, wet) r:0 

~~~S~M~--G-r-a-~-s-ilt-y-fin-e-S-A-N-D~(-Io-o-se-,-w-e~t)------~ ~ 

~ ~-Bentonite Chips 

~ ~ .... 20-40 Sand Pock 

ML Gray, sandy SILT with trace organics 
(stiff, wet) 

SP- Gray, fine to medium SAND with silt 
SM (loose, wet) 

1::M,Vf'\. Gray, sandy SILT with organics (stiff, 
SP-I '\ wet) 
SM ~~----------------------------~ 

Gray, fine to medium SAND with silt and 
occasional silt lenses 0.2 ft thick 
(loose to medium dense, wet) 

ML Gray SILT (medium stiff, wet) 

~ ~ Stainless Steel -
'I- Centralizer 
-~1-2-inch Diameter 

Schedule 40 PVC ScreeQ 
(0.020-inch Slot Size) 

- :':':'1-10-20 Sand Pack 
,-, 

~ =~I- Stainless Steel 
~i-P" Centralizer 

Threaded End Cap 

-

Boring Completed 03/14/97 
Total Depth of Boring = 44.5 ft. 

Well Completed 03/17/97 
Elevation at Top of Well Casing = 28.8 ft. 
Elevation at Top of PVC Casing = 28.31 ft. 

Total Depth of Well = 42.0 ft BGS 
Screened Interval = 32 to 42 ft BGS 

-

-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 

~~--------------B-o-r-in-g--a-n-d--M-o-n-it-o-ri-n-g-W--el-I-L-W_-_1_D ________________ L-F_ig_U_r_e __ C_-_3_2~ 
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.s:: ..... 
a. 
Q) 
o 
1-0 

1-10 

LW-3D 

SAMPLE DATA SOIL PROFILE WELL DETAIL 

~ (5 
..c Q) ..c "0 
E I-~"'" ~..c 
::J_ 0 !>, ~ Drilling Method: Hollow-Stem Auger r- 15"-
z~ '- 0 (f)!>, 

~ ~ Q)!z .!:1 (f) rn9"-a...... a. en .s:: (f) Ground Elevation (ft .... ):...: ..=2:;:8"".3::....>.(.:.:;Mc::::S:=LL) _____ _ 

(f)
§: § CD~ @ ~ ~ -r+ _~~;k~~ent Cover 

~.~n+_(f)~r-__ ~~~~+-_~~~~~ ___ D~ri_lIe_d __ b_y.~._C_a_s_c_a_d_e~D~r_il_lin~g~~~ __ ~ ________ ~~ ~I~ I~W~e~II~C~a~D __________ ~ 
1""-'" a U.U SP Brown. fine to medium SAND (loose to :·1, ~~I-C r t 

medlom de",e, mol,t to wet)" ~ 0"' e , 2. a2 

3IJ a2 4. a2 

5IJ a2 

ML 

@ 12.5 ft color becomes brownish gray 
(moderate hydrocarbon odor. no sheen) 

sz 
ATD 

~1-2-inch Diameter :?) Schedule 40 PVC Pipe_ 

~ ~ 13 :~ 
r- 20 ~.. :~ 

18 

16 

25 

22 

34 
19 
14 
22 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 

Gray SILT with sand and trace organics 
(stiff. wet) 

~C-B'"tOOlte "'oot 

-
10 
11 

12 
13 
14 

a2 16 
a2 23 

o a2 15 0.0 
P a2 15 0.0 
P a2 13 0.0 ~ 

15 
-30

16 ::~ :,:~ t:A:ed(:~:'~~A::t) with 'lit (100'" ~ 
to medium dense. wet) ~ 

P a2 15 0.0 
a2 20 0.0 

-SM 

17 
18 
19 
20 
21 

8 - 4022 
~ 23 
S 24 

a2 28 0.0 

~ :H~ H 
w a2 33 0.0 

a2 44 0.0 

SP­
SM 

F-I'-f'+I-:-M""L-+ .............. gray silt with organics at 32.3 to 32.5 ft V': /' -Bentonite Chips 

r.o.-+-==-+-..... Gra,Y t ~IL T with trace organ ics t stiff. ~. ~. :£:to- 40 Sand Pack 
::::: SP ....... ""m;.=:o~l;:;.s;;J.t)~:-;~:::-:-::lT.':-::::-,... ....... 'I"""":'::rr;::-::-::-::-=-=-::-::;-::m:--;~~ p;.-Stainless Steel Centralizer-

Gray. fine to medium SAND with occasional silt 1-~.:.:.:-2'-'lnch DI'ameter 
lenses 0.1 ft thick (medium dense. wet) F'"""-, 

... - .... Schedule 40 PVC Screel'l-
~-----.:""'--'----"'---",...,..r-=---'m----:1;r--a-n-d'-------I .. : = :::. (0.020- inch Slot Size) 

'" - ·:-:-,-10-20 Sand Pack 
a2 28 0.0 : : : : : Gray. fine to medium SAND with silt 
a2 37 0.0 ::::: trace organics (medium dense. wet) 

25 h a2 36 0.0 ll.U _S,fu_v GwlreatlY SILT with silt layers t very stiff. f<,--~' -Stainless Steel Centralizer 
26-1IlLa~2~~3~6~~0~.0~LLLlLllLl~~-L ___ ~~tL-) _____________________________ ~~··=··~~=··~~~B~e~n~to~n~i~te~C~hlliiru~s~. 

Boring Completed 03/18/97 
Total Boring Depth = 46.5 ft. 

"Threaded End Cap 
Well Completed 03/19/97 

Elevation at Top of Well Casing = 31.2 ft. 
Elevation at Top of PVC Casing = 30.8 ft. 

Total Depth of Well = 45.8 ft BGS 
Screened Interval = 38 to 45.5 ft BGS 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings. where soil samples were not collected and should 

be considered approximate (Shown with dashes). 

-

-

~~ ______________ B_o_r_in_g __ a_n_d_M __ on_i_to_r_in_g __ W __ el_I_L_W_-_3_D ______________ ~~F_ig_U_r_e __ C_-_3_4~ 
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,...... ..... -'-'" 

.c ..... 
Cl. 
QI 

0 
-0 

-10 

r- 20 

r- 30 

! -- 40 

~ • 
3: 
~ 
0 
I/) .., 
I 

u 

" -50 50 
(J) 

" ~ ,. 
~ 
:J: 

~ .., 
~ 
0 -60 
~ 
~ 
N 
/' 
t!--a. 
0:: 

iii: 

LW-4S 

SAMPLE DATA SOIL PROFILE WELL DETAIL 

'-
QI 
.0 QI 
E !-:l_ 
zc 

> 
QI'-

'-
QI -QI a. Cl. ..... 

EE E 
~~ C 

Ul 1. a2 2. a2 3. a2 4. a2 5. b2 6. a2 

~, a2 
b2 

'0 
.0 '0 ..... ~ .0 

0 ~ 0 Ul 

~ .~ Ul 
(J) .c Ul 
~ Cl. () 
0 0 C 

'- Ul 
iii a:: (!) ::J 

..... SP ..... ..... ..... ..... 
35 0.0 

. .... ..... ..... ..... ..... . .... 
18 0.0 ..... ..... ..... ..... . .... 
19 0.0 ..... ..... ..... ..... ..... 
17 0.0 

..... ..... ..... ..... ..... . .... 
26 0.0 ..... ..... ..... ..... . .... 
11 0.0 ..... ..... ..... ..... 
17 0.0 

..... ..... 
10 0.0 III ML 

Drilling Method:Holiow-Stem Auger 

Ground Elevation (ft): 28.3 (MSL) 

Drilled by: Cascade Drilling 

Brown, fine to medium SAND (loose 
medium dense, moist to wet) 

some sandy gravel from 2.5 to 4.0 

to 

ft 

SZ 
AID 

f-- 11" -
r- -1_ Monument Cover 

I-Locking 
Well Cap 

=;=r~~mcrete 
/ .,L1"10-20 Sand 
",4..,.f-Bentonite Chips 
~1-20-:-40 S~nd Pack 
.,.,.".,1-2-Inch Diameter . ...... ': = :::.:.:: Schedule 40 PVC Pipe 

'" . .. - .... 
..- . 

.. .. - ..... 

-:,,,-+10-20 Sand Pack 

- ~-2-inch Diameter 

-

::: ': - ':.:.::: Schedule 40 PVC Scr ~et 
,-------------:---------1"': -:: (0.020-inch Slot Size) 
Gray SILT with trace organics (medium 
stiff, wet) (slight organic 
odor, no sheen) "':::::"~::~::""',,:,,",: :.,' -Threaded End Cap 

-
Boring Completed 03/13/97 

Total Depth of Boring = 20.0 ft. 
Well Completed 03/14/97 

Elevation at Top of Well Casing = 31.0 ft. 
Elevation at Top of PVC Casing = 30.26 ft. 

Total Depth of Well = 18.5 ft BGS 
Screened Interval = 5.5 to 1 B.O ft BGS 

-

-

-

-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 

~~ ______________ B_o_ri_n_g __ a_n_d_M __ o_ni_to_r_in_g __ W_e_I_I_L_W_-_4_S ______________ ~~F_ig_u_r_e_C_-__ 3_5~ 
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LW4DR 

SOIL PROFILE GROUNDWATER SAMPLE DATA 
~---------.-.--,,---,-----+--~----~---.-------------------------------~----------------------------------~ 

g 
.c 
0. 
<IJ 
o 
~O 

-5 

f-10 

o 
o 

-15 

j f-- 20 

w 
5: 

c; 
o 
0') 

<;! 
if) -
f­o -
w 
(3 
g: f-- 25 
i== 
z 
(3 
<5. 
z 
::J 
w 
o 
o 
:s 

o 
o 
0') 
N 

2 

3 

4 

5 

6 

a; 
.a 
E 
::J 

Zm 
~~ 

<IJ 
0. 
>. 
I-

0.<IJ 0. 

Ec E ro- ro 
(j) o/j (j) 

e4 

o 
o 
~ 
UJ 
5: o 
iii 

a1 17 

a1 20 

a1 12 

] 
a1 13 

a1 20 

o 
0.. 

o 

o 

o 

o 

o 

o 

(5 
Ll 
E 
>. 

(J) 

o 
i: 
0. 
ro 

<5 

o Drilling Method:. Holiow-stern,-,-,-A,-,u:gg'Ce~r _____ __ Monitoring Well Detail 

E W 
if; Ground Elevation (ft)·~2::c8~.3~9-,("M~S ___ L:L)__________ it rf 15m -
(j) ~ - __ Protective Casing 

U Drilled By: Cascade::c-,=D:.:.r:c.:ill~in:.;;g,--________ ~ With Locking Cover 

! BroWn~ .~~ medium-SANCD~-W1~.t~h-g-ra-v-el~----l--S--" ~ ~ Slip Cap 

SP rr:~~ne ~s~e~~~~ ~:~cc~;:-C~m_r'e-~:;-~u-~_e_e_n~) ---.. ----- ']0'::. ~+--- Concrete Surface Seal 

dense, moist) (no odor, no sheen) , , 

~~ 
~~ 
~~ ~ ~- Bentonite chip annular 

~ /) seal 

~~ 
~~ 
~~ ~ ~ ,.V-A/-- 2-inch Diameter 
~ ; 1/ / Schedule 40 PVC Pipe 

~~ 
~~ 

~~~~~_~B~e~w~m~es~we=t_~_~~~ _________ . __ ~ 

SPI ----. Gray, fine sand SILT with fine sand partings .r-

~~ 
~~ 
V / 
/ / 
/ / 

~ '.,(stiff wet) (no odor no sheen) _.------/ 

~~ Gray, fine sandy SILT (stiff, moist) (no odor, 
no sheen) 
2 inch fine SAND lense 

3 inch fine SAND lense 
7 a1 10 o 2 inch fine SAND lense (strong petroleum 

odor, slight sheen) 

~ / 
V ~ 
~ [/ 
V l/ 8 a1 4 o 

9 a1 6 o 

10 a1 12 o 

11 a1 5 o 

12 a1 14 o 

13 a1 13 o 

14 a1 7 o 

SP 

I SPI 
ML 

SP 

I 
SPI 
ML 

Mild petroleum/PCP like odor 

'Sl 
ATD Gray, fine SAND (medium dense, wet) (mild ~ 

etroleum odor, no sheen) j' 

Gray, fine sandy SILT (medium stiff, wet) ~ 
mild Q§!oleum odor, no sheen) . ._--"' __ 

Gray, fine SAND (mediun: dense, wet) (mild - I 
,petroleum odor no sheen) / 

Gray, fine sandy SILT (medium stiff, wet) r--
. (mild Detroleum odor no sheen\ / 

Notes: 1, Stratigraphic wntacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface wnditions, 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

~ ~ 
1/ / 
l/ :~ ---- Bentonite grout annular 

~ V seal 

V ~ 
~ [/ 

V ~ j [/ 
/ ~ 
j [/ 
V ~ 
'/ Ir-J -

l~IG~ 
,j 
!l 
U 

Figure 

-

-

-

-

-

-

14 LANDAU 
AsSOCIATES 

Time Oil - NW Terminal 
Portland, OR 

Log of Monitoring Well LW4DR A-
(1 of 2) 

~--------------------~--------------------------------~----~ 
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.r:: 
0. 
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0 
30 

-35 

r--40 

-45 

CJ 
0 
...J 1---50 
...J 
...J 
W 
~ 
-, 
Q. 

CJ 

0 
0 

:;; 
N 

iii 
f-
U 
W 

(3 
0:: 1---55 Q. 

fC: -
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(3 
(5 
z 
::J 
w 
0 
0 
~ .. e 
<? 
N 

1---60 
M 

;::' 

0 
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LW4DR 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Q; (5 
Drilling Method: Hollow-stem Auger Monitoring Well Detail .0 <ll .0 (5 

E D- E .0 
Qi ::J >- (5 >- E 

Zro l- E (fJ >- Ground Elevation (ft)· 28.39 (MSL) > 
Q; 

0 
(fJ <ll 

~2: LL D- U --' 
D-<ll 0. en .s E (fJ 

Cascade Drilling Q; 
Ec E ~ D- O Drilled By: 0 ~ ro (lJ- (lJ 0 - (fJ 
(fJo(j (fJ co Cl. (9 :::J S 

15 
-, -, 

12 0 sF> Gray, fine to medium SAND (medium I> ~ 20/4v u)loraao ~na a1 

lJ dense wet)' (mild ~troleum odor no sheen\ ~ Pack 
SPI 
ML Gray, fine sandy SILT (medium stiff, wet) 

~ io------- 10/20 Colorado Sand 
16 a1 10 0 SP ,(mild Detroleum odor no sheen) 

Pack 
Gray, fine to medium SAND (medium .. 1-----' 
dense, wet) (mild petroleum odor, no sheen) ',1= . 

17 a1 14 0 I---
1= 

2 inch SILT lense t= 
18 a1 30 0 "'= --

2 inch SILT lense '= = 19 a1 22 0 '-,= .. = '--

20 a1 11 0 1= 
2-inch Diameter, 
Schedule 40 PVC 

t= Screen (0.020-inch Slot 
grades to medium SAND ~., Size) 

21 a1 7 0 ~ .. ' 
I----- ' 

22 a1 22 0 
~,' 
I-----

E> 
C:= 

23 a1 33 0 1= ... 
Threaded End Cap 

Boring Completed 11/18/04 Monitoring Well Completed 11/18/04 
Total Depth of Boring = 43,0 ft. Elevation at Top of Protective Casing = 30.75 ft. 

Elevation at Top of Monitoring Well Casing = 30.11 ft. 
Total Depth of Monitoring Well = 43.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. 
3. 

Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

LANDAU 
AsSOCIATES 

Time Oil - NW Terminal 
Portland, OR Log of Monitoring Well LW4DR 

Figure 

A-
(2 of 2) 
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.-... 
;t:! 
~ 

..r: ...-
a. 
Q) 

Cl 

t-o 

t-10 

t- 20 

-30 

g 
~ 
'" ~ 

-40 

g 
~ 
0 .... 
'" I g 

f- 50 5-
'" " ~ ,. 
~ 
J: 

~ .... 
'" 3-
E r- 60 
3-
~ 
~ 
~ 

~ 
a. 
0:: 

iii: 

LW-5S 

SAMPLE DATA SOIL PROFILE WELL DETAIL 

..... 
"0 Q) 

.0 Q) .0 "0 E ~ ...- ~ .0 Drilling Method:Holiow-Stem Auger ::J_ 0 ~ 20 0 (f) 
> ..... 

Q) ..... Q) ~ .2 Ul 
-Q) a. Ground Elevation (ft): 28.2 (MSL) 0."'- en ..r: Ul 
EE E ~ a. 

0 a 0 () 

Jl.ld 0 ..... Ul 
Ul iD a:: '-' ::> Drilled by: Cascade Drilling 

1 ...-.., d U.U . I' t· 

~ t\ Brown, fine to medium SAND with silt 

f-- 11" -

rr==N:-I-Monument Cover 

I I I I ....... I'-Locking Well Cap 
.,.rr~rr---I-~~~nrl~-+--~--~------------~~~-----------I-~ 

~~ ;"":'I-Concrete .... .... 2. .... 
b2 20 0.0 

. ... .... .... .... .... 3. a3 21 0.0 

. ... .... .... .... .... 4. . ... 
a3 26 0.0 .... .... .... .... .... 

5I] b2 15 0.0 
.... .... .... .... .... .... 

SP 
(loose to medium dense, moist) (fill) 

Brown, fine to medium SAND (loose 

tt.: tt.:I-Bentonite Chips 
"--------------------1..... ~1-2-inch Diameter 

to 
medium dense, moist to wet) 

.... I- ..... Schedule 40 PVC Pipe 

thin silt lenses @ 10 ft .-
A To .... - ::::;:;:;...., 0-20 Sand Pack 

:-:. .. ~1-2-inch Diameter 

-6. a2 14 0.0 

~I 

.... .... .... .... .... 
silt lens 13.0 to 13.2 ft . .. :: = .. Schedule 40 PVC Scr~e 

::.:: _ ::.:: (0.020-inch Slot Size) 
a2 
b2 

22 0.0 
.... .... .... 

11 0.0 
.... 
~ 

Gray SILT (meaium 

Boring Completed 03/12/97 
Total Depth of Boring = 18.0 ft. 

stiff, 

.. . .. - ... 

we7 
Threaded End Cap 

Well Completed 03/12/97 
Elevation at Top of Well Casing = 31.57ft. 

Elevation at Top of PVC Casing = 30.79 ft. 
Total Depth of Well = 17.5 ft BGS 

Screened Interval = 5.1 to 17.3 ft BGS 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximote. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and KeY- figure far explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 

-

-

-

-

-

J'7il Boring and Monitoring Well LW-5S 
~L.....---_____ ---'-------' 

Figure C-37 
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LW-60 

SAMPLE DATA SOIL PROFILE WELL DETAIL 

'""' .... ..... 
'-' 

..t::. .... 
a. 
QI 

0 
0 

2 
3 
4 

10 5 
6 
7 
8 
9 

10 
11 

2012 
13 
14 
15 
16 
17 

30
18 
19 
20 
21 
22 
23 

40 

50 

60 

L. 
QI 
.a QI 
E ~ ::l_ 

z!Z 
QlL. 

L. 
QI 

-QI a. a. .... 
E.E E 
~.l/! 0 

en 

a2 
a2 
b2 
a2 
a2 
b2 
a2 
a2 
b2 
a2 
a2 
b2 
a2 
a2 
b2 
a2 
a2 
b2 
a2 
a2 
b2 
a2 

.... 
0 
0 

~ 
UI 
~ 
0 0 
iIi n:: 

42 0.0 
21 0.0 
21 0.0 
18 0.0 
24 0.0 
24 0.0 
20 0.0 
18 0.0 
21 0.0 
31 0.0 
36 0.0 
17 0.0 
24 0.0 
37 0.0 
22 0.0 
24 0.0 
28 0.0 
23 0.0 
28 0.0 
30 0.0 
30 0.0 
21 0.0 

"0 
.a "0 
~ .a 

~ Ul 

.~ Ul 
..t::. Ul a. U 0 
L. Ul 

(!) ::::l 

SP 

Drilling Method:Hollow-Stem Auger 

Ground Elevation (ft"")::....::;2""9.'-!.1_(""'Mc:.::S::.::L:L.) _____ _ 

Drilled by: Cascade Drilling 

Brown, fine to medium SAND with 
interbedded gravel and silt lenses and zones 
of sand with silt (loose to medium dense, 
moist to wet) 

@ 24 ft color becomes gray, occasional silt 
lens 0.2 to 0.3 ft thick 

Gray SILT with organics (stiff, wet) 

2-inch Diameter 
Schedule 40 PVC Pipe 

Bentonite Chips 
20-40 Sond Pack 
Stainless Steel Centralize 

G fi t d· SAND ·th 'It 2-inch Diameter ray, Ine 0 me lum WI Sl, Schedule 40 PVC Screen 
occasional silty sand lenses, (0 020 . h SI t S· ) 
(0.2 to 0.3 ft thick), and organics (loose to . -Inc 0 Ize 

) ( t ) 10-20 Sand Pack 
medium dense, wet fain odor, no sheen Stainless Steel Centraliz 

Ht11t1MilLLi---C~raQy~S~I[Li\~1!~~an~~~~;rVt3rY-------~~~~~'Threaded End Cap 
stiff, wet Bentonite Chips 
Gray fine 

-----. wet) 

Boring Completed 03/12/97 
Total Depth of Boring = 37.5 ft. 

Well Completed 03/14/97 
Elevation at Top of Well Casing = 31.4 ft. 

Elevation at Top of PVC Casing = 30.84 ft. 
Total Depth of Well = 35.5 ft BGS 

Screened Interval = 30 to 35.5 ft BGS 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 

rn Boring and Monitoring Well LW-6D 
~'-------------'----

Figure C-38 
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0 

~ 
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3; 
!i 
0 

'" .., 
I 

0 
<> 

> I/) 

" ;<; 

"" 0 

~ 
Q1 
N :z: 
~ ... .., 
;3-

~ 
;:; ,. 
'" 
Q. 

"" Q1 

SAMPLE DATA 

'-
Q) 
.a Q) 

E ~ .... 
"..... ::1_ I- 0 .... z~ 0 -'--" '- ~ Q)'- Q) 

-Q) 
0.. ~ 0. .... I/) .... EE E ~ 0. 0 Q) 

~~ 0 
0 Ul iii 
-0 1"'-'" d 

2I a2 28 

3I a2 24 

4IJ a2 18 

r-10 
5I a2 6 

6IJ a2 19 

7 a2 18 
8 a2 16 
9 02 23 

0 
a:: 

0.0 

0.0 

0.0 

0.0 

0.0 

43.1 

0.0 
0.0 
0.0 

(5 
.a 

~ 
Ul 

.!2 
~ 
0. 
0 
'-
'-' 

(5 
.a 

~ 
Ul 

Ul 
0 
Ul 
::J 

SP 

LW-7S 

SOIL PROFILE 

Drilling Method:Holiow-Stem Auger 

Ground Elevation (ft".L)::....=2~8.'-'4_(:.:.;Mc..::S:;.:L:.L.) _____ _ 

Drilled by. Coscode Drilling 

Brown, fine to medium SAND (Iaose to 
medium dense, moist to wet) 

moderate hydrocarbon odor @ 12.5 ft 

gray silt lens 13.1 to 13.3 ft. 

slight hydrocarbon odor @ 15 ft 

trace wood fragments @ 17 ft 

WELL DETAIL 

VFlush Protection 
/' Monument 

~~oJ.~f8~~cft§and I-Bentonite Chips 
::;::,.:;.;.:,)-20-40 Sand Pack 
""""'r2-inch Diameter 

.::.:-:: 1= ::... Schedule 40 PVC Pipe 

..... . .. ..... - ... 

..... 
..... - :: . ..,.,.,1-10-20 Sand Pack .... - .. ". 

r- 20 10 -:ltJ:.J...:a~2~~11~~0'~0:.....tri:itJl6;:t:::-GrCJY:Si['i\iiITFiOr:gQinTCi3{imediUmsmrr.:;===i·:::;· ::::;·:Ei,l;;·;';:· .:;:: tI-1TbJhr~e:9.0~de~d~E!!:n d~C~ap - .ML Gray SIL I with organics tmedium stiff, 
- wet' eno odor and sheen) 

-30 

-40 

-50 

r- 60 

Boring Completed 03/12/97 Well Completed 03/12/97 
Total Depth of Boring = 21.0 ft. Elevation at Top of Well Casing = 28.4 ft. 

Elevation at Top of PVC Casing = 28.10 ft. 
Total Depth of Well = 21.0 ft BGS 

Screened Interval = 5.5 to 20.5 ft BGS 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 

-

-

-

-

-

-

Figure C-39 rxl Boring and Monitoring Well LW-7S 
~L-----_____ ---'---_ 

BZT0104(e)023243 



(!) 
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..J 
..J 
..J 
W 
3: 
..J 
(5 
w 
:2 
i= ..., 
a. 
(!) 

a. 
:2 w 
f0-
e;; 
~ 
;; 
9 
e;; 
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0 c w 
0:: ..: :r: 
'P 
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'" '" ;; 
0 
e;; 
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SAMPLE DATA 

iii 
.0 Q) 

E 0-
::l ~ (5 

g z- 0 m iii ~C: LL. 
Ci 

....... 
..c:: O-Q) '" C. Ec E 3: 
Q) m- m 0 
0 (1)06 (I) ili 

,-0 

-10 

"0 
.0 
E 
>­

(I) 

u :c 
0-
m 

c.'5 

"0 
.0 
E 
>­

(f) 

(f) 
u 
(f) 
:J 

SP 

LW-85 

SOIL PROFILE 

Drilling Method: Hollow-stem Auger 

Ground Elevation (ft)·--=2.::.:8.~3,-7-,,"(MC'-S.::.:L::L) ____ _ 

Drilled By: Cascade Drilling 

Brown, fine to medium SAND (moist, moderate 
hydrocarbon odor) 

(Unit identified from soil cuttings) 

Dark gray, fine to medium SAND (wet, 
moderate hydrocarbon odor) 

ATD 

'5l 

WELL DETAIL 

rr
11in

-

~ - Protective Casing with Cover 
1'--- - Locking Waterproof Seal 

I 
I:<-''I+--Concrete Surface Seal 

[
0./ ~ .2-inch Diameter Schedule 

40 PVC 
.:~ 'Bentonite Chips 

>:«1 "20/40 Sand Pack 
. . f--- 10/20 Sand Pack 

= = ='., 
= t= t= -
t= .. t-r---J.O. >-"-.:j-- 2-inch Diameter, Schedule 

'. t== . 40 PVC Screen r== (0.020-inch Slot Size) 

f--.f=: .. 
.... ~ .... 
+-- . 

1 ~ a2 32 I I ML Dark gray, SILT with occasional fine sand 
(very stiff, moist) (strong hydrocarbon odor, 
medium sheen)' 

..... __ ....... -'.-" +--Threaded End Cap 

-20 

-30 

1--40 

-50 

~ 

Boring Completed 03/29/99 
Total Depth of Boring = 17.5 ft. 

Well Completed 03/29/99 
Elevation at Top of Protective Casing = 31.44 ft. 
Elevation at Top of Well Casing = 31.28 ft. 

Notes: 

Total Depth of Well = 16.5 ft. 
Screened Interval = 6 - 16 ft BGS. 

1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings where soil samples were not collected and should 
be considered approximate (shown with dashes). 

Log of Boring and Well LW- 88 Figure C-40 
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-

-

-
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LW-9S 

SAMPLE DATA SOIL PROFILE WELL DETAIL 

g 
.c 
15. 
Q) 

0 
1-0 

-10 

1-20 

1 

2 

-30 3 

1-40 

-50 

~ 

iii 
.0 Q) 

E Cl. 
:::l >. 
z(ij I-

iii ~c: 
Cl.Q) C. 
E'E E 
ro- ro 
(fJo/l (fJ 

IP a2 

IP a2 

I~ a2 

0 
0 u.. 
u; 
:: 
0 
iii 

50/6" 

50/6" 

60 

(5 
.0 
E 
>. 

(fJ 
u :.c 
Cl. 
[!! 
o 

:g Drilling Method: Hollow-stem Auger 

E 6i. Ground Elevation (ft)_· -=2-=-B.:..=6-=-6->:(Mc.cS=-.L=;L) ____ _ 

(fJ 

~ Drilled By: Cascade Drilling 
:::J 

~ 14!i'---",A~SocP-,-H~A~L T~CO",N",C"-,-R-,,=E,-,-T=-E-,, (:30-,i-'-"n)'--____ -------'~ 
. .., SP Red-brown, fine to medium SAND with trace 

silt (medium dense, moist) 

SP 

(Unit identified from soil cuttings) 

Dark gray, fine to medium SAND (very dense, 
wet) 

Dark gray, sandy SILT with trace organics 
,(very stiff, moist) 

ATD 

'5l 

rr 
11in-

~ - Protective Casing with Cover 
1'-- - Locking Waterproof Seal 

I 
t--lrH---Concrete Surface Seal 

[,,< 
~I--- Bentonite Chips 

>/ 
r</'>:"'i1---20/40 Sand Pack 
~"+--2-inch Diameter, Schedule 

= = = = = = = 

40 PVC 
-----10/20 Sand Pack 

-

i---+>~+--2-inch Diameter, Schedule 
= 40 PVC Screen 
~ (0.020-inch Slot Size) 

= = = ;;;;;;;,; 
."-f---Threaded End Cap 

-

~ ~ 
~ 

Bentonite Chips 

-

Boring Completed 03/29/99 
Total Depth of Boring = 30.5 ft. 

Well Completed 03/29/99 
Elevation at Top of Protective Casing = 31.40 ft . 
Elevation at Top of Well Casing = 31.04 ft . 
Total Depth of Well = 18.5 ft. 
Screened Interval = 8 - 18 ft BGS . 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings where soil samples were not collected and should 
be considered approximate (shown with dashes). 

Log of Boring and Well LW- 9S Figure C-41 

-

-
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LW-90 

SAMPLE DATA SOIL PROFILE WELL DETAIL 

CD 
.0 
E 
::J z-ra 
~c: 
Cot!) 

EE ra-
(1)<>6 

Q) 
Co 

~ (5 
0 .... 

Q) U. 
C. Ui 
E ~ 
ra 0 

(I) iii 

(5 
.0 
E 
>­

(I) 

tl :c 
Co 
~ 

(!) 

(5 
.0 
E 
>­

(I) 

(I) 
() 
(I) 
~ 

Drilling Method: Hollow-stem Auger 

. Ground Elevation (ft)· 28.71 (MSL) 

Drilled By: Cascade Drilling 

~~ ________ ASPHALT CONCRETE (3 in) ~ 

... '. SP Red-brown, fine to medium SAND with 
occasional gravel (medium dense, moist) 

(Unit identified from soil cuttings) 

.. 

~ ........................................................................................ '.'.'.'.'.'.'.' .. 
.-' .. .- '.' SP Dark gray, fine to medium SAND (very dense, 

. wet) 

.';-:.. 
(Unit and contacts identified from LW-9S and 

.Me ... . c()~fir!Y1~<!~y.s()iLc.u~!~Q~L... . ..... ....... -

.sM ..... I?Elr~9rEly',.s.a.n<!y.~II,:r. (v!'llystiff,.r:noi~t)..... .. ... . 
Dark gray, silty, fine to medium SAND (very 
dense, wet) 

(Unit and contacts identified from LW-9S and 
confirmed by soil cuttings) 

Boring Completed 03/31/99 
Total Depth of Boring = 38.0 ft. 

If 
1::~-
~ I-- Protective Casing with Cover 

1"- f- Locking Waterproof Seal 

ATD 
'Sl 

• ....tH---Concrete Surface Seal 
1,," 

v~ 

~ ~ 
~~ 
~~ 
~ ~f--- Bentonite Chips 

~~ 
~ ~ 
~ ~ 
~ .. rL

V
c---,£+---2-inch Diameter Schedule 

~ ~ 40 PVC 

'/ ~ 
/ '/ 
~ '/ 

: - 20/40 Sand Pack 

....... ~ .... 
1= 
~ . >--. 

-10/20 Sand Pack 

-

-

-§ ..... 
@ •.•. 

.1= 

2-inch Diameter, Schedule 
40 PVC Screen 
(0.020-inch Slot Size) 

•••.• ~ ..•.... Threaded End Cap 

Well Completed 03/31/99 
Elevation at Top of Protective Casing = 31.27 ft. 
Elevation at Top of Well Casing = 30.98 ft. 
Total Depth of Well = 37.5 ft. 
Screened Interval = 27 - 37 It BGS. 

-

-
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings where soil samples were not collected and should 
be considered approximate (shown with dashes). 

Log of Boring and Well LW- 9D Figure C-42 
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g 
.<: 
a. 
Q) 
Cl 

f-O 

-10 

f-20 

-30 

f-40 

c-50 

SAMPLE DATA 

Q; 
.c 
E 
::J z-ro 
.!!12: 
0..Q) 

Ec 
ro-
enoll 

1]] 
21l 

0 
Q) .c 
0.. E >- (5 >-I- en a 
Q; u.. () 

i5.. Iii :c 
E 5: 0.. 

CIl a ~ 
en iii (!) 

7 
.... ". 

a2 20 

a2 50/6" I I 

Boring Completed 03/29/99 
Total Depth of Boring = 18.5 ft. 

0 .c 
E 
>- . 

en 
en 
() 
en 
=> 

~ SP 

SP 

ML 

LW-10S 

SOIL PROFILE 

Drilling Method: Hollow-stem Auger 

Ground Elevation (ft)· 28.65 (MSL) 

Drilled By: Cascade Drilling 

~ ASPHALT CONCRETE (3 in) 
Red-brown, fine to medium SAND (loose, 
moist) 

Dark gray, fine to medium SAND trace silt 
,,(dense, wet) 
"Dark gray, sandy SILT (hard, moist) 

WELL DETAIL 

.... 
2 
ro 

R 5: 
'0 
c 

f- Protective Casing with Cover ::J 

e f- Locking Waterproof Seal (!) 
I 

~ .r. • Concrete Surface Seal 

~ 

4 0 

% // ~ 
~ Bentonite Chips 

{ 2-inch Diameter, Schedule 
~ 40 PVC 

20/40 Sand Pack ....... - 10/20 Sand Pack 

~. 

f= 
f= 
f= -
f= .. 
~ 

ATD 2-inch Diameter, Schedule 

'Sl- f= 40 PVC Screen 
f= (0.020-inch Slot Size) 
f= 
f= 
== == ;;;;;;;;;;. 

Threaded End Cap -,-

Well Completed 03/29/99 
Elevation at Top of Protective Casing = 31.44 ft. 
Elevation at Top of Well Casing = 30.75 ft. 
Total Depth of Well = 17.5 ft. 
Screened Interval = 7 - 17 ft BGS. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings where soil samples were not collected and should 
be considered approximate (shown with dashes). 

~ Log of Boring and Well LW-10S Figure C-43 
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e;; 

'" () 

0 
0 w 
0:: « 
J: 
'{l 
en 
0 

~ 
~ t-50 
§ 
'" N 

SAMPLE DATA 

... 
<lJ .c <lJ 
E 0. 
::J ~ (5 Zm 

(jj 
0 

.!!1C: LL 
C. -. 

c.<lJ ~ EE E m- m 0 
Cl)cIl CI) ill 

1 ~ a2 50/S" 

2 ~ a2 50/3" 

3 ~ a2 55 

4~ a2 40 

5 ~ a2 40 

"0 
.c 
E 
>. 

CI) 

u 
:.c 
0. 
~ 
(') 

"0 
.c 

~ 
CI) 

CI) 
() 
CI) 
:) 

LW-10D 

SOIL PROFILE 

Drilling Method: Hollow-stem Auger 

. Ground Elevation (ft)_· ~2-=-8.,-,,6-=-6-,,(M,,-,-=-SL=.!} ____ _ 

Drilled By: Cascade Drilling 

~~r-------.. ASPHALT CONCRETE (3 in) ~ 

.. . .... .. SP Red-brown, fine to medium SAND (loose, 
. .. moist) 

SP Dark gray, fine to medium SAND with trace silt 

1'-1 "T\-T\ +-M'"'sp"--L-.I-.. -.' .. ":'-'-':""~"'J.:.:::.:::",;:::··:.o.~:'::~:'::.~~:-=:-:C.~~-=.::-.i~-:-~r-'L-:N-=-;:-i:-'~t-h.-.. -.. -.. -... -.. -.. -.. -.. -.. ./. = 
occasional gravel (very dense, moist) 

nT··MC·· ·········b·,ilrkgray,·san(iy~·SiLt·(ve;ystifi,·mol;;i)··· ................... . 
SP Dark gray, fine to medium SAND (medium 

dense, wet) 

.MC .... birkgray:saridisILT (very stifi:molsfioweij······ 

Boring Completed 03/31/99 
Total Depth of Boring = 38.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

WELL DETAIL 

if 
:~;~-
~ r- Protective Casing with Cover 

~ f-- Locking Waterproof Seal 
I 

d' 
4 t 

1><-fH---Concrete Surface Seal . 
/ // 

% ~ 
~ ~ ;;; ~ 
r% ~ ~ ~ - Bentonite Chips 

~~ ~j I"V>-r /+--2-inch Diameter Schedule 

~; V / 40 PVC 

~~ 
~ ~ --Bentonite Chips 

V V 
( 
.:.= ... = .. = .. = 
.. := ... = .. = 

::> -- 20/40 Sand Pack 

--10/20 Sand Pack 

-

-

-

. f-_-~f---2-inch Diameter, Schedule .. = 40 PVC Screen ... = (0.020-inch Slot Size) 
.... ~ 
... f= 
.. f= 
.J= .. 1... 

Well Completed 03/31/99 

Threaded End Cap 

Elevation at Top of Protective Casing = 31.27 ft. 
Elevation at Top of Well Casing = 31.12 ft. 
Total Depth of Well = 37.0 ft. 
Screened Interval = 26.5 - 3S.5 ft BGS. 

-

-

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings where soil samples were not collected and should be 

considered approximate (shown with dashes). 

Log of Boring and Well LW-10D Figure C-44 
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SAMPLE DATA 

(jj 
.0 Q) 

E c. 
::l ~ 0 z- 0 ro (jj ~~ ~ 
c.Q) i5. en 
Ec E 5: 
ro- ro 0 
u)oI:S U) iIi 

t~ a2 26 

o 
.0 
E 
>­

U) 

u :c 
c. 

e! 
(!) 

LW-11S 

SOIL PROFILE 

o Drilling Method: Hollow-stem Auger 
.0 
E 
in· Ground Elevation (ftl-' -=2=.9:.::.3..:.1-1:(M=S=..Ll'----___ _ 
C/) 

g Drilled By: Cascade Drilling 
:::;) 

SP Red-brown, fine to medium SAND with trace 
silt (medium dense, moist) (strong organic 
solvent-like odor) 

(Unit identified from soil cuttings) 

~. ·sp······· Gray, fine to mediiJITiS';";r\iD(m'edlum dens·e·,··· .......... . 

I I ML 

moist to wet) 

(Upper contact inferred from soil cuttings) 

Dark gray, SILT with occasional sand and 
organics (very stiff, moist) 

Boring Completed 03/30/99 
Total Depth of Boring = 20.5 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

WELL DETAIL 

r 11 '" l 
~r--- ~~~~~~~t~ctive 
/, I --- Concrete Surface Seal 

/L 2-inch Diameter Schedule 
/ .--:::: 40 PVC 

ATD 

%1----- Bentonite Chips 

~'G I-- 20/40 Sand Pack 

. :.~ ~ 10/20 Sand Pack 

r-- . 
f= r-- . 
f= 
f= E· ... 

-

'Sl- i= 
I-r--t--'c"'t-- 2-inch Diameter, Schedule 
1== 40 PVC Screen 
~ (0.020-inch Slot Size) 
f= .. 
f= 
f= 
f= 

.: .. • "'C"'-. .... '--'-+-- Threaded End Cap 

Well Completed 03/30/99 
Elevation at Top of Protective Casing = 29.31 ft. 
Elevation at Top of Well Casing = 29.10 ft. 
Total Depth of Well = 19.5 ft. 
Screened Interval = 9 - 19 ft BGS. 

-

-

-

-

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings where soil samples were not collected and should 
be considered approximate (shown with dashes). 

Log of Boring and Well LW-11 S Figure C-45 

BZT0104(e)023249 



g 
J::. 

15. 
Ql 
0 

1-0 

-10 

'-20 

(!) 
1-30 

0 
...J 
...J 
...J 
W s: 
...J 

15 
w 
::;; 
f= ..., 
<l. 
(!) 

<l. 
::;; 
w 
f-
M -40 ~ 
0 
9 
;;; 
~ 
<.) 
0 
Cl 
w a: 
~ 
~ 
in 

~ 
en 
"1 -50 
8 
~ 

LW-11D 

SAMPLE DATA SOIL PROFILE WELL DETAIL 

lii 
.0 Ql 
E Co 
~ ~ (5 
ziij 

lii 
0 

~C: ~ CoQl a. 
Ec E 3: 
ro- ro 0 
U)D/l U) iD 

(5 
.0 
E 
>­

U) 
<.) 

:c 
Co 
~ 

<.'J 

". 

.,' . 

(5 
.0 
E 
>­

U) 

U) 
() 
U) 
::J 

Drilling Method: Hollow-stem Auger 

. Ground Elevation (ft)_· _2_9._2_S.l(M_S_L-'.) ____ _ 

Drilled By: Cascade Drilling 

SP Red-brown, fine to medium SAND with trace 
silt (medium dense, moist) 

(Unit identified from soil cuttings) 

~-SP .. -- --Gray, iinetomediumSAND (medium-dens-.;;,---- ---­
moist to wet) 

ATD 
'Sl-

t 15in J 
11"1 II 
{f!. f.J~f---- ~~~~~:~~ective 
V V I --..... Concrete Surface Seal 

~~ 
~r;; r;;r;; 
~V ~ ~- Bentonite Chips 

~ ~ ; j I"'/+/+-- 2-inch Diameter Schedule j; /- / 40 PVC 

~ ~ 

-

1~ a2 27 
(Unit identified from soil cuttings) 

Dark gray, SILT with occasional sand and 
- -'·,.,C?~g_~_r:tJ~.t~~ry.~!.irr!.~~!~.tt. __ ._. __ '_'_'_'_'_ ~._ ... _._._._._._. .- -

kll.- _tv1~ -~ ~ ( /~ 

~I 
4~ 

a2 50/6" 

a2 50/6" 

a2 30 

... ' SP 
. . Dark gray, fine to medium SAND (medium 

. ", dense, wet) 

~-SP-----6ark9raY:-fineiomedTum-SAr\iDWiih-gra;,;ef-- --------
(medium dense, wet) 

SMI Dark gray silty SAND to sandy SILT (very 
ML denselhard, moist) 

SP Dark gray, fine to medium SAND with trace silt 
(medium dense, wet) 

Boring Completed 03/30/99 
Total Depth of Boring = 39.0 ft. 

V / 
~ C - Bentonite Chips 

1/ V 
>;: - 20/40 Sand Pack 

= = = .. 
.'= = = ..... _= . -10/20 Sand Pack 
''''-= ,= 
'::'-= 

= = ,.--

2-inch Diameter, Schedule 
40 PVC Screen 
(O.020-inch Slot Size) 

Threaded End Cap 

-

-
Well Completed 03/30/99 
Elevation at Top of Protective Casing = 29.28 ft. 
Elevation at Top of Well Casing = 29.04 ft. 
Total Depth of Well = 38.5 ft, 
Screened Interval = 28 - 38 ft BGS. 

-
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate, 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions, 
3, Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings where soil samples were not collected and should be 

considered approximate (shown with dashes). 

Log of Boring and Well LW-11 D Figure C-46 
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LW135 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

.... (5 Q) Drilling Method' Hollow-stem Auger 
.0 Q) .0 (5 
E 0. E .0 Qi 
::l >- (5 >- E l- E Ground Elevation (ft)· 28.48 (MSL) > Zro 0 (J) >- Q) .... (J) 
~C: Q) u.. 0. 0 -l 

Cl.Q) Ci. u; -S E (f) CD 

Monitoring Well Detail 

- _ Protective Casing 
With Locking Cover Cascade Drilling Ec E 3: Cl. 0 Drilled By: 

ro- ro 0 0 ~ (f) ro 
(J)o(j (J) ai 0.:: c.9 ::) - ~ 

See boring log RW-2 for lithology. 

rr 
111n--

---I----+--f----+---+---+-~c:___c__c__,____=~~_::c.,.......,--------__I--___" ~"';I Slip c"p 

." • - Concrete Surface Seal 

S-1I[ b2 3 0 .. ' 

s-2 IT . ", 

b2 12 0 .. 

Boring Completed 04/04/00 
Total Depth of Boring = 19.0 ft. 

SP Gray, fine to medium SAND (loose, wet) 
(alluvium) 

J;1L Grav. fine sandv SILT (stiff wet alluvium 

¥ 
ATD 

2-inch Diameter, 
Schedule 40 PVC 
Screen (0.020-inch Slot 
Size) 

Monitoring Well Completed 04/04/00 
Elevation at Top of Protective Casing = 31.46 ft. 
Elevation at Top of Monitoring Well Casing = 30.17 ft. 
Total Depth of Monitoring Well = 18.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 

-

-

-

-

-

~LANDAU 
AsSOCIATES 

Time Oil - NW Terminal 
Portland, OR 

Log of Monitoring Well LW13S A-
~--------------------~--------------------------------~----~ 
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<.9 

g 
..c n. 
Ql 
o 

-0 

-5 

1-10 
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LW14D 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Q> (3 A 
.!) Ql .!) 0 Drilling Method' Hollow-stem uger Monitoring Well Detail 

§ ~o ~~ Qi 
Z ro tOE (j) if; Ground Elevation (ft)_· -=2:.::8-'-.1:...::8:...'(L.:M.:.::S:..:L:L}_____ iP rr 13m -
-'" 2: Ql ¥;; E; :E (j) ..J - ~ Protecttve Casing 
E -E @- 3: Q. () Drilled By: Cascade Drilling -* With Locking Cover 

--Jl_;;ij+-ci1l--l-m-O+_o..-g-+-~-+--~--I--s~ee~b-o""ri-ng""'l-og~R~W7""_2~fo-r"'lit~ho""log-y-. _____ -_--1 __ 
5_-,1 r: c" Shp ,,"p 

10 o 

9 o 

S-3! b2 22 3.8 

s4I b2 7 1.0 

SP 

SP 

SP 

ML 

SM 

Brown to gray, fine to medium SAND (loose, 
moist to wet) (alluvium) 

Gray, fine to medium SAND with lense of 
fine sandy silt (0.02 in) (loose, moist to wet) 
(alluvium) 

Gray, fine to medium SAND (medium 
dense, wet) (alluvium) 

Gray, fine sandy SILT (medium stiff, wet) 
(alluvium) 

Gray, fine to medium SAND with lenses of 
fine sandy si~ (loose, wet) (alluvium) 

'¥ 
ATD 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'Soil Classification System and Key" figure for explanation of graphics and symbols. 

All 4 44;t - Concrete Surface Seal 

• 0 • 0 

~ ~ 
~ ~-~"'OO;'" co;~ 

% ~ 
~~ ~ J.o~~I--- 2-inch Diameter 
~ ~ Schedule 40 PVC Pipe 

t%~ 
~ ~ 
~~ V ~f-- Bentonite Grout 

~~ 
~~ 
~~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ % 

1< -- 20/40 Sand Filter Pack 

Figure 

-

-

-

-

-

IA 
Time Oil - NW Terminal 

LANDAU Portland, OR A-
AsSOCIATES (1 of 2) -J ____________________ ~ ________________________________ i_ ____ ~ 

Log of Monitoring Well LW14D 
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LW14D 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

ill (5 
Drilling Method' Hollow-stem Auger Monitoring Well Detail .a <lJ .a (5 

E n. E .a a:; ::l » 0 » E Zm r E (/) » Ground Elevation (ft)· 28.18 (MSL) > g 0 <lJ 
~C: ill LL n. 0 (/) ...J 

.c n.<lJ 0. en .s £: (/) 
Cascade Drilling 

.... 
a. Ec E :;: n. 0 Drilled By: <lJ 

<lJ co- co 0 0 ~ (/) ro 
0 (/)0() (j) in a:: (') ::) 

- S 
-30 

S-5! 

SM Gray, fine to medium SAND with lenses of = 10720 Sand F Ifter Pack 

b2 5 0.2 fine sandy sm (loose, wet) (alluvium) 
=< c-- .-:-- . . = 
'=.' .. ='. 
'-' 

.'._'. =.' '_.' 

i-35 
.;::= 

s-6ll .•.. t= .•. 
b2 2 0 . :-- 2-inch Diameter, 

:~: Schedule 40 PVC 

. f-- . Screen (0.02G-inch Slot 
'f:::::: . Size) 
. f--' 

f:::::: SP Gray, fine to medium SAND (medium f-- . 
dense, wet) (alluvium) 

. :'~ •.. 
-40 

s-7l 
.. ~'., 

b2 17 0 
.'~' .. 

Slip Cap with Stainless 
Steel Screws 

Boring Completed 04/05/00 Monitoring Wen Completed 04/05/00 
Total Depth of Boring = 41.5 ft. Elevation at Top of Protective Casing = 30.95 ft. 

Elevation at Top of Monitoring Well Casing = 30.54 ft. 
Total Depth of Monitoring Well = 41.0 ft. 

i-45 

-50 

f-55 

i-60 
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 

IA lANDAU 
~ AsSOCIATES 

Time Oil- NW Terminal 
Portland, OR Log of Monitoring Well LW14D 

Figure 

A-
(2012) 
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LW15D 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

~ (]) :g (5 Drilling Method' Hollow-stem Auger 
E n. E .0 

Monitoring Well Detail 

::J >-(5 >- E Q) 
Z co f-- 0 E if) >- Ground Elevation {ft)·.......::2:.::.8.:....4:...:6C-:{c..:M.:..:S:...:L:.L)_____ ~ rf 131n --% ~ ~ ~ E; 1'1 ~ .-J - >------- Protective Casing 
E c E ~ n. 0 Drilled By: Cascade Drilling ~ 'Mth Locking Cover 

--~-~+-~--+-a5-t--~---+-~-t-3-+--.-,SC-e-e-C-b-Or-Cin-g...,log----,LC7W"'"'--C1-:::6=D--:fo-r-cli""th-olc-og-y-. ____ - _--+ __ $:-------" ~ C<;i SI,p COp 

S-1! b2 14 o 

S-2! b2 11 0.9 

S-3! b2 13 2.3 

S-4! b2 8 10.7 

SP 

SP 

ML 

SP 

Gray, fine to medium SAND with lenses of 
medium sand (medium dense, mOist) 
(alluvium) 

Gray, fine to medium SAND (medium 
dense, moist to wet) (alluvium) 

Gray, fine sandy SILT (stiff, wet) (alluvium) 

Gray, fine to medium SAND (loose, wet) 
(mild petroleum like odor, no sheen) 
(alluvium) 

'¥ 
ATD 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

• t 

4.6 4 ~4;if-------- Concrete Suriace Seal 

• t ." 

~ ~ t/; t/:: 
~ ~- Bentonite Chips 

~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ i-Jo~'---rI~-~~~~~3~a:ae~~c Pipe 

~~ ~ ~- Bentonite Grout 

~~ 
~ ~ 
~~ 
~ ~ 
t%t% 
~~ 
t%t% r;;r;; 
~~ 

/ 1/ 
/ / 
/ / 
/ / 

--------- 20/40 Sand Filter Pack 

.' --------- 10/20 Sand Filter Pack 

Figure 

-

-

-

-

~lANDAU 
AsSOCIATES 

Time Oil- NW Terminal 
Portland, OR 

Log of Monitoring Well LW15D A-
(1 of 2) 

~ ____________ --------~--------------------------------~-----J 
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SAMPLE DATA 

Q; (5 
.0 Ql .0 

E 0. E 
::> >- (5 >-
Zm t- o E (f) ... 
~C: Ql ~ 0. t) 

o.Ql 0. (/) -S :c 
Ec E 3: 0. 

ro- ro 0 0 [':l 
(f)~ (f) i1i 0::: C) 

LW15D 

SOIL PROFILE 

(5 Drilling Method' Hollow-stem Auger 
.0 
E 
>- Ground Elevation (ft)· 28.46 (MSL) 
(f) 

(f) 
Cascade Drilling 0 Drilled By: 

(f) 

=> 
SP Gray, fine to medium SAND (loose, wet) 

(mild petroleum like odor, no sheen) 
(alluvium) 

-

GROUNDWATER 

Monitoring Well Detail 

E=' ='. '.=. 
.'-.' .. ='. 
'-' 

•.•. ~ •••. 
I---J.i<.!------- 2-inch Diameter, .•. = . Schedule 40 PVC S-5! b2 8 2.6 

I I ML Gray, fine sandy SILT (medium stiff, wet) 
(mild petroleum like odor, no sheen) r '.' ~.- Screen (0.02()..inch Slot _ 

' •• ~".. Size) 
SP 

,~i,a~lI~uv~i~um~l)L-______________________ J 

Gray, fine to medium SAND (dense, wet) '.=. 
(mild petroleum like odor, no sheen) 
(alluvium) 

'_.' 

- . .•.• ~< 
'.'= S-6l b2 32 2.3 
"=" . .' ~ Threaded End Cap 

~-SIOugh 

Notes: 

Boring Completed 04/04/00 
Total Depth of Boring = 40.0 ft. 

1. 

Monitoring Well Completed 04/04/00 
Elevation at Top of Protective Casing = 31.32 ft. 
Elevation at Top of Monitoring Well Casing = 30.85 ft. 
Total Depth of Monitoring Well = 39.0 ft. 

2. 
3. 

Stratigraphic contacts are based on field interpretations and are approximate. 
Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
Refer to 'Soil Classification System and Key' figure for explanation of graphics and symbolS. 

Figure 

-

-

~lANDAU 
AsSOCIATES 

Time Oil - NW Terminal 
Portland, OR 

Log of Monitoring Well LW15D A-
(2 of 2) 

~--------------------~--------------------------------~----~ 

BZT0104(e)023255 



LW16D 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Q; (5 Drilling Method' Hollow-stem Auger Monitoring Well Detail .0 Q) .0 (5 
E 0- E .0 
::J >- (5 >- E 

Q) 

Z(ij f0- E (/) Ground Elevation (tt)· 28.71 (MSL) > 

r '''"-l g 0 >- Q) 

~~ Q; li.. 0- 0 (/) ....J 

s::. O-Q) Q. (;; -9; E (/) 
Cascade Drilling 

.... 
0. Ec E 3 0- 0 Drilled By: 

Q) 

Q) (IJ- (IJ 0 0 ~ if) ro 
rn - - 5: 0 (/)c<J (/) 0.. t:> ::::) 

~o - AC Asphalt lWi---Flush Protective 
b U 6 GP Grav sandy GRAVEL (fill) 

SP 
· . Monument 

Brown to reddish-brown, fine to medium · . 
SAND (dense to loose, moist to wet) < 0 <4-~ Concrete Surface Seal 
(alluvium) . , . , · . 

V~' V' 
r% r% 

~5 

S-1! 
~ ~ - Bentonite Chips -

b2 30 0.3 ~ ~ 
~ ?j 
~ ~ 

f-10 t% ~ 2-inch Diameter -

~ ~ Schedule 40 PVC Pipe 

t% ~ 
~ ~ 
~ ~ - Bentonite Grout 

-15 

S-2! 
~ ~ -

b2 8 0 
... ' 

~ ~ .. 
. . 

~ 
SM Gray, fine to medium SAND with trace silt ~ ~ (medium dense, wet) (alluvium) 

s-3 b2 25 1.4 ~ ~ II- '¥-
C) ATD r;; r;; 0 s-4 b2 24 0.1 
-' ~20 

-
-' ~ ~ -' 

s-51 

w 
3 

b2 19 .., 4.7 

~ ~ tl. 
C) '--
;; 

~ ~ 0 

"" &i 
I- ~ ~ 0 

s~1 
w 
C3 b2 8 0.7 ML Gray SILT with fine sand (medium stiff, wet) ./ .~ 
rr: -25 -
tl. (alluvium) / 
F= z / / 
('j SM Gray, fine SAND with si~ (medium dense, 
(5 / 
z wet) (alluvium) 

/ / :J 
w / 0 
0 / t 
" 

s-71 

-- 20/40 Sand Filter Pack 
'2 b2 15 1.8 ML Gray SILT with trace fine sand and wood 
[2 debris' (stiff wet\ (alluvium) /I N 

e.-30 -
N Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

;; 2. Reference to the tex1 of this report is necessary for a proper understanding of subsurface conditions. 

0 3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
;;; 
N 

Figure 
Time Oil - NW Terminal It\ LANDAU Portland, OR 

Log of Monitoring Well LW16D A-
AsSOCIATES (1 of 2) 

BZT0104(e)023256 



~ 
0 
...J 
...J 
...J 
W 
3: 
-, 
a. 
~ 

0 
0 

;;; 
S:! 
(/) 
I-
() 
W 

(3 
cr: 
a. 
F= z 
~ 
(5 
z 
:::; 
w 
0 
0 

~ ... 
~ 
N 

N 

0 
0 

0) 
N 

g 
J:: 

15. 
Q) 

o 
-30 

~35 

-40 

-45 

1-50 

-55 

1-60 

SAMPLE DATA 

Q; 
.0 Q) 

E n 
:J >, (5 
Z(ij l-

Q; 
0 

~C: LL 
nO) 0. <n 
Ec E 3: 
ro- ro 0 
Cf)~ Cf) ro 

s-8 I b2 12 

s-9 T b2 9 

E 
n 
-3 
0 
0:: 

0.4 

o 

(5 
.0 
E 
>, 

Cf) 

() 

E 
n 
~ 
o 

Boring Completed 04103/00 
Total Depth of Boring = 40.0 ft. 

LW16D 

SOIL PROFILE 

(5 Drilling Method: Hollow-stem Auger 
.0 
E (f; Ground Elevation (ft)_· _2_8_.7_1->.(M_S_LL-) ____ _ 

Cf) 

o Drilled By: Cascade Drilling 
Cf) 

::J 

SP Gray, fine to medium SAND (medium 
dense, wet) (alluvium) 

ML Gray SILT with fine sand and trace wood 
SM ~d~e~b~ri~s~(~s~ti~ff~we~,t)~(,a~lI~u~vi~um~l),--____________ /~ 

Gray, fine to medium SAND with si~ (loose, 
wet) (alluvium) 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

GROUNDWATER 

Monitoring Well Detail 

~: 
'->=.' 
.. --'. 
'-' 

~' .. 

--10/20 Sand Filter Pack 

t=:::}O-l----2-inch Diameter, _ : r==: Schedule 40 PVC 

..•• ~ '.. Screen (O.020-inch Slot .' r==.. Size) 

f= .. t= .. 

:~.'. 
Slip Cap with Stainless 
Steel Screws 

MonitOring Well Completed 04/03/00 
Elevation at Top of Protective Casing = 28.71 ft. 
Elevation at Top of Monitoring Well Casing = 28.40 ft. 
Total Depth of Monitoring Well = 38.5 ft. 

2. 
3. 

Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 

IA LANDAU 
AsSOCIATES 

Time Oil - NW Terminal 
Portland, OR Log of Monitoring Well LW16D A-

(2012) 

~--------------------~--------------------------------~----~ 

BZT0104(e)023257 



LW17D 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

~ (5 
Drilling Method' Hollow-stem Auger Monitoring Well Detail .D 0> .D (5 

E 0. E .0 
:::l » 15 » E (jj 

zm l- E (j) Ground Elevation (ft)· 28.27 (MSL) > r 11i" I g 0 » 0> 

.2!2: Q; LL. 0. () (j) -.J 

.r:: 0.0> Ci en 2: :.c (f) 
Cascade Drilling ~ 

0. Ec E ~ 0. 0 Drilled By: 0 ro co 
0> ro- ro 0 - c'5 

(f) 

0 (j)o(j (j) iii 0.. :::> - S 
'-0 SP Brown, fine to medium SAND (medium :b:~:":i 

dense, moist) (mild petroleum odor, no :.d. 
~ 

.,' 
sheen) :< ";1-- Flush Mount 

''':, ',,' Monument, Locking 
~ Ct-:-. Waterproof Well Seal 

r/ t% ~ and Cement Seal 

~ ~ 
Bentonite Chips 

-5 

s-11 ~ ~ -

b2 21 9.8 ~ ~ SP Gray, fine to medium SAND with trace 
coarse sand (medium dense, moist) (mild ~ ~ petroleum odor, no sheen) 

~ ~ 
~ ~ 

-10 8: 2-inch Diameter, -

S-2! b2 18 114 

~ ~ 
Schedule 40 PVC Pipe 

~ ~ ~ ~ ~ --- Bentonite Grout 

~ :-15 

S-3! 
~ -

b2 11 0.0 ~ with wood debris (no odor, no sheen) 

~ ~ 
r ~ with thin silt lenses ~ s-4 b2 23 0.5 ~ 

-

I ~ (mild petroleum odor, no sheen) 

~ f-- 20 
s-5 b2 16 5.0 8: -

• 8: s-6 b2 15 ~ 0.5 8: becomes wet (strong petroleum odor, heavy ~ s-7 b2 19 1643 sheen) 'Sl- ~ ATD ~ ~ s-6 b2 12 1299 

~ f-25 j -

s-9 b2 15 368 
.,' . 

" " 

--- 20/40 FiKer Pack 

with thin lenses of silt (strong petroleum 

s-10 b2 30 398 odor, mild sheen) ~ ~ 

' .. -

s-11 b2 37 211 
-10/20 Filter Pack 

f-- 30 -

Notes: 1. Stratigraphic r.ontacts are based on field interpretations and are approximate. 
2. Reference to the tex1 of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 

Figure 
Time Oil - NW Terminal 

IAlANDAU Portland, OR 
Log of Monitoring Well LW17D A-

As SO CIAfES (1 of 2) 

BZT0104(e)023258 



C) 
0 
...J 
...J 
...J 
W 
5: ..., 
D-
C) 

(; 
0 

;;; 
N 

iii 
I-
U 
W ..., 
0 cr: 
D-
r::: z 
§ 
Cl 
Z 
::; 
W 
0 
0 

~ 
" ;:l 
N 

'" 
(; 
0 

M 
N 

g 
.r: 
Ci. 
Q) 

0 
1--30 

-35 

;--40 

-45 

f-50 

-55 

1--60 

LW17D 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Q; (5 
Drilling Method: Hollow-stem Auger Monitoring Well Detail .0 Q) .0 (5 

E Q. E .0 a; 
::J >- (5 >- E Z-ro l- E if) >- Ground Elevation (ft)· 28.27 (MSL) > 0 Q) 

~2: Q; lL Q. U if) ...J 
Q.Q) 0. ()) .90 E (/) 

Cascade Drilling 55 
Ec E 5: Q. 0 Drilled By: 
co- co 0 0 ~ (/) ro 

iii - S (/)06 (/) D- C) ::J -
s-12 b2 20 131 SP Gray, fine to medium SAND with trace 

coarse sand (medium dense, moist) (mild 
- petroleum odor, no sheen) 

s-13 b2 24 204 

s-14 b2 34 202 

with thin lenses of silt (mild petroleum odor, 
s-15 b2 21 60.7 no sheen) ---- 2-inch Diameter, 

Schedule 40 PVC 
Screen (0.020-inch Slot 

s-16 b2 21 116 Size) 

s-17 b2 20 177 

s-18 b2 19 305 

-Thrp.RrlArl Fnrl r."n 

Boring Completed 08/24/00 Monitoring Well Completed 08/24/00 
Total Depth of Boring = 40.0 ft. Total Depth of Monitoring Well = 40.0 ~. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. 
3. 

Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
Refer to "Scil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 

-

-

-

-

-

~LANDAU 
AsSOCIATES 

Time Oil- NW Terminal 
Portland, OR Log of Monitoring Well LW17D A-

(2 of 2) 
~--------------------~--------------------------------~----~ 

BZT0104(e)023259 



t9 o 
...J 
...J 
...J 
W 
3: 

LW18D 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

'- (5 OJ Drilling Method' Hollow-stem Auger Monitoring Well Detail .a Q) .a (5 
E 0. E .D 
::::> >. (5 >. E Qi 

Zro l- E (j) Ground Elevation (ft)· 28.32 (MSL) > r 11 ;'l g 0 >. Q) 

~2: ~ LL 0. <.> (j) ....J 

.r: o.Q) Ci u; -3 :.c (j) 
Cascade Drilling 

'-

0.. Ec E 3: 0. 0 Drilled By: 
Q) 

OJ ro- ro 0 0 ~ (j) ro 
0 (j)06 (j) co 0:: l') :::> S 

1-0 SP Brown, fine to medium SAND with trace "'. :'--------- 1\.'"," 
'p 

.~., 

coarse sand (medium dense, moist) (no ,<>, 
~ 

odor, no sheen) .< v';I---Flush Mount 
' .. :. 

" Monument, Locking 
~ b.L Waterproof Well Seal -

7 ~ 
~ and Cement Seal 

~ 
Bentonite Chips 

~ t% -

1-5 

s-<~ t% -

b2 22 0 t% t% t% t% ~ ~ ~ ~ 
1-10 ~ 2-inch Diameter, -

S-2! b2 24 11.6 b; t% Schedule 40 PVC Pipe 

r% 
-

~ t% ~ t% I---Bentonite Grout 

~ 1-15 

S-3! 
t% -

b2 20 33.2 ~ ~ ~ 
I 

SP Gray, fine to medium SAND (medium ~ ~rt 
dense, moist) (strong petroleum odor, no 

~ ~ s-4 b2 22 482 SM sheen) ~ I-
SP Gray, fine SAND with si~ (medium dense, 

f ~ SP moist) (mild oetroleum odor no sheen) 

t% 1-20 
s-5 b2 30 347 Gray, fine to medium SAND (medium 

~ dense, moist) (strong petroleum odor, no 
-

sheen) ~ s-6 b2 19 1716 Gray, 'medium SAND wilh fine and coarse ~ • sand (dense, moist) (strong petroleum odor, ~ no sheen) 

r% s-7 b2 20 1542 '¥ ~ ATD ~ ~ s-8 b2 10 24.3 ~ -25 
SMI Mernating layers of gray, fine sandy SILT to 

~ 
-

ML silty fine SAND and gray, fine to medium ~ 

s-9 b2 21 8.4 SAND (stiff-medium dense, wei) (strong 
-- 20/40 Filter Pack petroleum odor, mild sheen) 

III 
s-10 b2 12 114 8-
• " ' 

SP- Gray, fine to medium SAND with trace '. 1---10/20 Filter Pack 
s-11 b2 19 35.5 SM coarse sand and silt lenses (medium dense, 

wet) (strong petroleum odor, no sheen) 

II 1-30 
-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the tex1 of this report is necessary for a proper understanding of subsurface conditions, 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 
Time Oil- NW Terminal L4 lANDAU Portland, OR 

Log of Monitoring Well LW18D A-
AsSOCIATES (1012) 

BZT0104(e)023260 



(!) 

9 
...J 
...J 
W 
!: 

;; 
o 

'" N 

LW18D 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Qj (5 
Drilling Method' Hollow-stem Auger Monitoring Well Detail .0 Q) .0 (5 

E Cl. E .D a:; ::> >, (5 >, E 
Z(ii r- E [j) >, Ground Elevation (ft)· 28.32 (MSL) > g 0 Q) 

~C: Qj LL Cl. () [j) -1 
.r: Cl.Q) Q. (;j .eo E [j) 

Cascade Drilling Qj n. Ec E !: Cl. 0 Drilled By: 
Q) co- co 0 0 ~ [j) 10 - - S 0 [j)0/l [j) iii a.. el :J 

r-- 30 
s-12 b2 22 27.1 SP- Gray, fine to medium SAND with trace 

SM ccarse sand and silt lenses (medium dense, -

wet) (strong petroleum odor, no sheen) 

s-13 b2 22 33.3 with 2-inch lense of silt 

s-14 b2 15 73.0 

with 3-inch lense of silt 

s-15 b2 12 22.7 2-inch Diameter, r-- 35 with 2-inch lense of silt ~ Schedule 40 PVC 
-

:=::: Screen (0.020-inch Slot 
s-16 b2 8 33.7 

' .. ;= ' .. 
Size) 

== = = .. ' s-17 b2 52 43.8 ' .. = ' .. 

= = 
s-18 b2 50 22.4 = 

~ . Thmarlp.rl Enrl (;an -40 

Boring Completed 08/24/00 Monitoring Well Completed 08/24/00 
Total Depth of Boring = 40.0 ft. Total Depth of Monitoring Well = 40.0 ft. 

-

r--45 -

-50 -

-
-

-55 -

-

-

f-60 -
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Time Oil - NW Terminal 
Figure IA LANDAU Portland, OR Log of Monitoring Well LW18D A-

AssOCIATES (2 of 2) 

BZT0104(e)023261 



(') 
0 
...J 
...J 
...J w 
3 
~ 
(') 

0> 
0 
0 

'" iE 
f-
0 w 
(5 
a: 
n. 
>= z 
§ 
(') 
z 
::i 
w 
0 
0 

~ 
'<t 
Q 

~ 

;;; 
0> 
0 
0 

;;; 
N 

LW19S 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

.... a Q) 
Drilling Method' Hollow-stem Auger Monitoring Well Detail .D Q) .D a 

E 0. E .D Qi 
:J ;>, (5 ;>, E 
z(\j f- E (/) 27.9 (MSL) > r 1t;'l g 0 ;>, Ground Elevation (fI)' Q) .... (/) 
~2: Q) LL 0. 0 ....J 

.c 0.Q) 0. (;; .s :c (/) 
Cascade Drilling Inc. a; 

Cl. Ec E 3 0. 0 Drilled By: 
Q) ro- ro 0 0 ~ (/) ro 
0 (/)06 (/) en a:: (') ::J 

- S 
1-0 SP Brown, fine SAND (medium dense, damp to ~f--- Concrete surface seal moist) (no odor, no sheen) '. . . material 

r%t% 
~ ~f--- Bentonite chip annular 

~ L seal 
~ I:/':: 2-inch diameter, -

-5 

. /. Schedule 40 PVC Pipe 
-

/( i,..+-_ 20/40 Colorado sand 
. . pack 

' . 

SP Gray, fine SAND with trace medium sand 
... .:.., -10/20 Colorado sand 

(medium dense, moist) (strong diesel odor, 
pack 

no sheen) 

1-10 -

1 a2 24 BO.4 

2 a2 32 BO.9 

2-inch diameter 
schedule 40 PVC 

3 a2 24 106 Screen (0.020-inch slot 
size) -

-15 
4 a2 1B 92 

-

J 
97 

SP Gray, fine SAND (medium dense, wet) 52 
5 a2 15 (strong diesel odor, slight sheen) 

ATD 

6 a2 17 106 
:: :'.';ii;ii;o:: : ... 

Threaded end cap 
ML Gray SILT with fine sand (stiff, wet) (mild 

~ >nj~ - Bentonite chips 
SP \dieselodor no sheen\ J Boring Completed 09/30/03 Gray, fine SAND (medium dense, wet) (no Monitoring Well Completed 09/30/03 

1-20 odor no sheen) -
Total Depth of Boring = 19.0 ft. Elevation at Top of Protective Casing = 2B.14 ft . 

Elevation at Top of Monitoring Well Casing = 27.72 ft . 
Total Depth of MonitOring Well = 1B.5 ft. 

'-25 -

I- 30 
-

Notes: 1. Stratigraphie contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 

IA lANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon 

Log of Monitoring Well LW19S A-
~--------------------~--------------------------------~----~ 

BZT0104(e)023262 



~ 

g 
.c 
0. 
(l) 

o 
f-O 

f--10 

f--20 

-30 

f-50 

SAMPLE DATA 

4 I 
5 

6 

7 

8 

9 

10 

11. 

12 • 

13 • 

14 

15 

16 

17 

18 

III a. 
>. 
I-
'­
III 
0. 
E 
co 
(f) 

a2 

a2 

a2 

a2 

a2 

a2 

a2 

a2 

a2 

a2 

a2 

15 o 
LL 
Vi 
~ 
iIi 

22 

34 

14 

59 

501 
6" 

501 
6" 

501 
6" 

45 

52 

501 
3" 

501 
6" 

501 
3" 

501 
3" 

39 

a2 58 

a2 27 

a2 28 

a2 28 

19 a2 58 

E 
a. .s 
o 
0:: 

169 

186 

o 

o 

o 

o 

o 
o 

o 

o 
o 

o 

o 

(5 
.0 
E 
>. 

(f) 

<.J 
E 
a. 
~ 
(9 

:g 
E 
>. 
(f) 

(f) 

o 
(f) 
::J 

SP 

LW20D 

SOIL PROFILE 

Drilling Method' Hollow-stem Auger 

Ground Elevation (ft)_· _2_7_.4-,(~M_S_L.L) ____ _ 

Drilled By: Cascade Drilling Inc. 

Brown, fine SAND (medium dense, damp to 
mOist) (no odor, no sheen) 

SP Gray, fine SAND (medium dense, moist) 
(strong diesel odor. slight sheen) 

~~lril-"M"l-t---lB~eoo~m~es~we~t~------------------------~ 
Gray SilT with trace fine sand and minor 
fine sand partings (stiff, moist to wet) (no 
odor no sheen" 

SP 

MU 
WD 

SPI 
WD 

Gray, fine SAND (medium dense, moist) (no 
odor, no sheen) 
Shredded wood debris with gray SILT and 
fine sand (dense, wet) (no odor, no sheen) 

Brown, fine SAND with wood debris (dense, 
wet) (no odor, no sheen) 

Brown, fine. SAND with trace wood debris 

. ~ --....... Grav. fine SAND 
ML 

SP 

Gray SilT with trace fine sand (stiff, wet) 
(no odor, no sheen) 

with trace wood debris 

Gray, fine SAND with trace medium sand 
(medium dense, wet) (no odor, no sheen) 

Boring Completed 09/30103 
Total Depth of Boring = 40.0 ft. 

Qi 
> 
(l) 

-.J 
'­
(l) 

co 
S 

GROUNDWATER 

Monitoring Well Detail 

Protective Casing 
with locking Cover 
Slip Cap r" 

,~ ~ ,---------------~ 

¥ 
ATD 

, 

~~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 

Concrete surface seal 
material 

~ ~ 
~ ~ - Bentonite grout annular 

/; :/; seal 

~ ~ 
~ t% 
~ w-,.t~-
~ ~ ~~~~~:~~~~C pipe 

~ ~ 
~.< ~ 20/40 Colorado sand 

'f--.- ~ pack 
§ ••• ~~~~O Colorado sand 

','=' 

=== ==='., 

2-inch diameter 
schedule 40 PVC 
Screen (0.020-inch slot 
size) 
Threaded end cap 

Monitoring Well Completed 09/30103 
Elevation at Top of Protective Casing = 29.71 ft. 
Elevation at Top of Monitoring Well Casing = 29.51 ft. 
Total Depth of Monitoring Well = 32.5 ft. 

-

-

-

-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 

IA LANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon 

Log of Monitoring Well LW20D A-
~--------------------~--------------------------------~----~ 

BZT0104(e)023263 
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Ci 
Cl 

'" o 
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a. r:: z 
§ 
CJ 
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::J 
w 
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LW20S 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

'- (5 (1) 
Drilling Method: Hollow-stem Auger Monitoring Well Detail .a (1) .a (5 

E 0. E .a 
<Ii ::J >- 15 >- E Zm l- E (j) >- Ground Elevation (ft)· 27.4 (MSL) > 

F g '- 0 
(j) 

(1) 

~C: (1) LL 0. 0 --l r--- Protective Casing 
r. 0.(1) 0. UJ .3: :.c (j) 

Cascade Drilling Inc. a; 
0. Ec E 3: 0. 0 Drilled By: Wlth Locking Cover 
(1) ro- ro 0 0 ~ (j) ro Slip Cap 
0 (j)06 (j) m 0:: CJ ::> - 5: 

,~ f-O 
SP Brown, fine SAND (medium dense, damp to ro;-

mOist) (no odor, no sheen) . " .~ ~ ~ Concrete surface seal " , , , matenal 

V/" V." 
.. ~ ~ . . ' . 

~ ~ c-~-'-c ----
~ Bentonite chip annular 

SP -Gray, fine SAND (medium dense, wet) ~seal 
(strong diesel odor, no sheen) ~ ~ 2-inch diameter, 

f-5 Schedule 40 PVC Pipe -// /( 
« 

••••••••• 

20/40 Colorado sand 
I:::: pack 

.. ~ ~ 10/20 Colorado sand 
pack 

.. ' = = ' .. = ' .. 

= -10 = -

= ' .. = ' .. 
2-inch diameter 

.. 1\ schedule 40 PVC 
Screen (0.020-inch slot 

'¥ size) 

1 a2 34 183 ATD 

II ML Gray SILT with trace fine sand (medium Threaded end cap 
2 a2 7 0 stiff, wet) (mild diesel odor, no sheen) 

f-15 Boring Completed 09/30/03 Monitoring Well Completed 09/30/03 
-

Total Depth of Boring = 14.5 ft. Elevation at Top of Protective Casing = 29.96 ft. 
Elevation at Top of Monitoring Well Casing = 29.51 ft. 
Total Depth of Monitoring Well = 14.0 ft. 

-20 -

f-25 -
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

2. Reference to the tex1 of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Time Oil NW Terminal 
Figure 14 lANDAU Portland, Oregon Log of Monitoring Well LW20S A-AsSOCIATES 
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Cl 
0 
..J 
..J 
..J 
W 
:;:: 
-, 
0.. 
Cl 

'" 0 
0 

;;; 
~ 
<JJ 
f-
<.) 
W -, 
0 
a: 
0.. 
F= z 
(3 
<5 
z 
:J 
w 
0 
0 
~ 
". e 
% 

g 
.c 
0.. 
Ql 

0 
1-0 

1-10 

1-15 

1-20 

'-25 

1-30 

SAMPLE DATA 

Qj (5 
.0 Ql .0 
E 0. E 
:::J >- (5 >-
2ro f0- E (fJ 0 

~2: O:i LL 0. U 

o.Ql 0. UJ .20 :c 
Ec E :;:: 0. 

0 ~ ro- m 0 -
(fJ06 (fJ iii Q. (9 

11 a2 11 746 

2 a2 9 174 

3 a2 9 787 

4 ~ a2 
8 

692 

5 a2 9 321 

-

6 a2 4 366 
I I 

Bering Completed 10/21/03 
Total Depth of Boring = 17.5 ft. 

(5 
.0 
E 
>-

(fJ 

(fJ 
U 
(fJ 
~ 

SW 
SP 

SP 

ML 

LW21S 

SOIL PROFILE 

Drilling Method' Hollow-stem Auger 

Ground Elevation (ft)· 27.3 (MSL) 

Drilled By: Cascade Drilling Inc. 

Brown SAND with gravel (loose, dry) (no 
"odor no sheen) 

Brown, fine SAND (loose, damp) (no odor, 
no sheen) 

Gray, fine SAND (medium dense, moist) 
(strong diesel odor, moderate sheen) 

1-inch Silt lense 

Becomes wet 

Gray SILT with fine sand and trace wood 
debris (soft, wet) (mild diesel odor, no 
sheen) 

-

~ 

Qi 
> 
Ql 
-l 

G; 
15 
S 

GROUNDWATER 

Monitoring Well Detail 

Protective Casing 
with Locking Cover 
Slip Cap 

~ .---------------~ 

'Sl 
ATD 

4 , . 
. 

f---- Concrete surface seal 
•• ' material 

V 
~ 2-inch diameter, 
V /" Schedule 40 PVC Pipe 
V /. "-- Bentonite chips annular 
,/. seal 

>~ I---- 20/40 Colorado sand 
.. ' pack 
'. . I--- 10/20 Cclorado sand 

pack 1=:> 
... t== '.' 

r= 
t= 
1= 
t= r= 
t= 
l= r= 
t:>------j.O-.C-1---2-inch diameter 

schedule 40 PVC 
Screen (0.020-inch slot 
size) 

......... f.o:. '--: .,c .. +--Threaded end cap 

Monitoring Well Completed 10/21/03 
Elevation at Top of Protective Casing = 30.58 ft. 
Elevation at Top of Monitoring Well Casing = 30.29 ft. 
Total Depth of Monitoring Well = 17.0 ft. 

-

-

-

-

-

-
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

2. Reference to the text of this report Is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key' figure for explanation of graphics and symbols. 

IA LANDAU 
" AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon 

Figure 

Log of Monitoring Well LW21S A-
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g 
..J 
..J 
W 
3: 
.." n. 
C) 

g 
.r: a.. 
<D 
o 

f--O 

'--5 

f-10 

-15 

f--20 

'--25 

~ f--30 
o 
;;; 

~ 
~ 
n. 
F= z 
(3 f-35 
(5 
z 
::J 
w o 
o 
? 

'" Ol 
o 
o 
;;; 
N 

LW22D 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

<D 
0.. 
~ 
f-.... 
<D 
0. 
E 

Monitoring Well Detail I :g 0 Drilling Method' Hollow-stem Auger 
I E.o 

- I ~ E m 
g: E U) ~ Ground Elevation (ft)·~· --,3:.::0:.:.c.3:::...L(M~S"::LL) ----- > rf 11 In -~ S :E ~ ~ - t---- Protective Casing 
:;:: 0.. 0 Drilled By: Cascade Drilling Inc. ill With Locking Cover 

~ ~ ~ g ~ ~ ~ Slip Cap 
------+---+----+------~:~'lr'~~:~~~,~S~M~--~B~r-own--,-s-a-nd7y~G~RA~V~E~L~WI~·th~Si~It~(~--ed~i-um----------+-----'. ~ 

.' SP dense damo) (no odor no sheenl ~. 0 • l----Concrete surface seal 

C1l 
U) 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 
-

a2 24 0 

a2 24 0 

a2 

~ a2 

a2 

12 

10 

12 

o 

o 

o 

a2 15 0 

a2 19 0 

a2 20 0 

a2 23 o 

a2 15 0 

a2 20 o 

. " , Brown, fine SAND (medium dense, moist) I '/' I "/. material 
~~oo~~ V/ V/ 

. , . ~ ~ 

.... ~ ~ 

, . 

.,' . 

.. . ", 

SP Gray, fine to medium SAND (dense, wet) 
(slight petroleum-like odor, no sheen) 

'5l 
ATD 

~ ~l---- Bentonite chips annular V V seal 

~ ;-j 2-inch diameter, V V Schedule 40 PVC pipe 

~ ~ / 1/-'- 20/40 Colorado sand 
. pack 

. ·.~1----10/20 Colorado sand 

= f= .,t= 
t= 
t= 
t= .t= '. 
r=:: 
t= 
t= t= '.' 

pack 

t= 
t= 
"'I------k'-,.:..t.--- 2-inch diameter 

'. 'i== '. . schedule 40 PVC 
t= Screen (0.020-inch slot 
t= size) 
t= 

"'='" r=:: 
t= r=:: .. t= ',' 
t= 
t= t= .' 
\;;;;;;;0 

Threaded end can 

Boring Completed 09/24/03 
Total Depth of Boring = 30.5 ft. 

Monitoring Well Completed 09/24/03 
Elevation at Top of Protective Casing = 32.87 ft. 
Elevation at Top of Monitoring Well Casing = 32.56 ft. 
Total Depth of Monitoring Well = 30.5 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 

IA LANDAU 
~ AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon 

Log of Monitoring Well LW22D A-
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-

-

-
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(9 
o 
-' 
-' 
-' w 
~ ..., 
a.. 
(9 

is 
..c 
-0.. 
QJ 
o 

1-0 

1-5 

1--10 

1--15 

1-20 

1--25 

~ 1-30 
o 
;;; 
S! 
~ o 
w 
(3 
a: 
a.. e: z 
52 1-35 
(9 
z 
~ 
w 
o o 
~ 

" 
~ 
co 
0> 
o 
o 

'" N 

1--40 

LW23D 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Monitoring Well Detail ~ 0 H A .0 QJ .0 0 Drilling Method' allow-stem uger 
E n. E .0 
::J A(5 A E QJ 

-6. ~ ~ ~ .3 :i§ ~ ~ +--Protective Casing 
Z ro I- 0 E (f) A Ground Elevation (ft):...· ..:.2:..::8:..::.5~(M.::S=L)L-_____ > ~- 111n ~ 

E c E ~ 0 g. U Drilled By: Cascade Drilling Inc. j __ ..-I--\- With Locking Cover 

-_c\1l_~-+_(f)_("O-+_m-f--_O::_-hp .. ~.,_~:--o,.j·"----:O~"'::-+---:~::-~-own-;Sh-~-'fi:-1~-:"7t:-~-n-;d d-~-~:-V-:"-I:-N"'t~-:--'~h-;d-tra-c-e-s-m-----+---f f. I '. ~ :::: ~",re ,,,I 
(medium dense. mOist) (no odor, no sheen) V' I~' material 

2 

3 

4 

6 

8 

9 

10 

11 

12 

13 

a2 33 o 

a2 26 o 

a2 35 o 

a2 36 o 

a2 50 o 

a2 57 o 

a2 57 o 

a2 66 o 

a2 46 o 

a2 44 o 

a2 35 

a2 21 o 

a2 24 

Boring Completed 09/24/03 
Total Depth of Boring = 29.5 ft. 

SP Gray, fine to medium SAND with trace si~ 
(dense, wet) (slight petroleum-like odor) 

Becomes moderate petroleum-like odor 

Becomes slight to moderate petroleum-like 
odor 

Becomes no odor 

'¥ 
ATD 

r% ~ 
~~ ~ ~t--- Bentonite chips annular 
V / G seal 

~ t%1 "-~~:3~;~~0c pipe 

~ ~ p/ I<:"t--- ~~~tO Colorado sand 

r= r= 

.. ~~ 10/20 Colorado sand 
. pack 

r= r= 
l= r= t= '.' 
~ 
1= r= .. t= 
r= 
1= 
f->-----l+c-+- 2-inch diameter . --r= -' schedule 40 PVC r= Screen (0.020-inch slot 
~ size) -r= r= r= 
1= 
l= 
1= 
l= 
1= - .1= 
l;;;.;;;;; 

Threaded end can 

Monitoring Well Completed 09/24103 
Elevation at Top of Protective Casing = 31.64 ft. 
Elevation at Top of Monitoring Well Casing = 31.41 ft. 
Total Depth of Monitoring Well = 29.5 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions_ 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 

IA lANDAU 

" AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon 

Log of Monitoring Well LW23D A-

-

-

-

-

-

-
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LW24D 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

.... (5 Q) 
Drilling Method' Hollow-stem Auger Monitoring Well Detail .0 Q) .0 0 

E Q. E .0 Qi :::> >. 15 >. E 
Z-ro l- E (j) >. Ground Elevation (ft)· 30.2 (MSL) > rF g 0 Q) 

~2: Q; LL Q. 0 (j) -l _ Protective Casing 
..c Q.Q) 0. u; -3 :c (j) 

Cascade Drilling Inc. Q; 
15. Ec E ~ Q. 0 Drilled By: 

With Locking Cover 
0 0 [:! co Slip Cap 

Q) cu- cu - (j) - S 0 (j)o(j (j) ill 0.. (9 ::l 

~h f-O 
i).···· sw Brown, fine SAND with gravel (loose to 10-, 

:::.:.:.:: medium dense, damp) (no odor, no sheen) - Concrete surface seal 

- material · . SP Brown, fine SAND (loose, moist) (no odor, 1/- /4 
' . . ' no sheen) 

~ ~ -

· . · . 

~ ~ . . ' . 
f-5 .' -

· . ~ ~ ~ Bentonite chips annular .. '. 
.' ~ seal 

~ 
2-inch diameter, 

· . ~ 
Schedule 40 PVC Pipe 

· . 

~ 1 a2 9 0 . ", 

-10 

~ 
-

· . i6 2 a2 10 0 
· . 

' . '. /{ . ' 20/40 Colorado sand 

3 a2 11 0 pack 
· . · . . . --- 10/20 Colorado sand '. 

4 a2 13 0 "':', ~ 
pack 

f-15 ~ 
-

'. · . 
5 a2 9 0 

.. i= 
~ 

6 a2 14 0 
~ 

.. ' ~ 
' .. ~ ' .. 

7 a2 14 0 ~ == 
-20 8 == -

a2 15 0 ' .. == ' .. 

== == 9 a2 15 0 2-inch diameter 
schedule 40 PVC -

10 a2 17 0 Screen (0.020-inch slot 
size) 

-25 11 a2 20 0 
· . .. -

12 0 a2 19 0 4 
SP Gray, fine SAND (medium dense, wet) (mild ATD 

diesel odor, no sheen) -
13 a2 16 0 

14 a2 15 0 
Threaded end can 

f-30 
.. ' 

Boring Completed 10/20/03 Monitoring Well Completed 10/20/03 -

Total Depth of Boring = 30.0 ft. Elevation at Top of Protective Casing = 33.68 ft. 
Elevation at Top of Monitoring Well Casing = 33.47 ft. 
Total Depth of Monitoring Well = 30.0 ft. 

-35 -

-
f-40 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 
Time Oil NW Terminal IA lANDAU Portland, Oregon Log of Monitoring Well LW24D A-

AsSOCIATES 
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g 
.r:: 
0. 
<D 
o 

1-0 

1--5 

-10 

1--15 

'-20 

-25 

g f-30 
-' 
-' w 
3: 
...., 
Cl. 
(') 

OJ 
o 
o 

"'f-35 

E w 
(3 
0:: 
Cl. 
f= z 
(3 
{9 ~40 
z 
::; 
w o o 
5 
... 
!2 

~ 1-45 
;;; 
OJ 
o 
o 

'" N 

LW25D 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Monitoring Well Detail E :g 0 Drilling Method' Hollow-stem Auger 
E ~ E .0 
:::J >-(5 >- E Qi 

-5. ~ ~ !t;; 2 1§ ~ -: - - Protective Casrng 
Z iii f- 0 E (f) >- Ground Elevation (ft)·---.::3C'1-'-'.7_{l:..M:.::S::.:LOJ.)______ 6; rr 11 in ----

E c E ~ 0 ~ U Drilled By: Cascade Drilling Inc. rJ Wlth Locking Cover 

--~-;;.;__+-(f)-m__+-ii5-+--O::--+ .. ,.~.::<.9:-'~~f--:,,:::-;Wc-t---;B~r-o-wn-,-,fi;c-In-e-oS:-:A:7N"'Do-W1-C.""th-t:-ra-c-e-g-ra-v-e-;-IS-C(o-IO-o-se-----+---5:-.,~~ Slip Cap 

co::. to me<!ium dense, moist) (no odor, no ~" , '--- Concrete surface seal 
[.:.;::::;: sheen, 4 4 matenal 

Brown, fine SAND (medium dense, moist) ~; ~~ 
(no odor, no sheen) ~ ; ~ ; 

SP 

~ ~ 
~ ~ 
~ ~f------- Bentonite chips annular 

1I a2 22 0 

2 a2 14 

3 a2 11 

4 a2 13 

5 a2 9 

6 a2 8 

7 a2 8 

8 a2 11 

9 a2 8 

10 a2 12 

11 a2 17 

12 a2 24 

13 a2 21 

14 26 

15 a2 14 

16 a2 8 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 
o 

o 

o 

".~ GW 

. . 

.. ' . 

,J....l. 

SP 

SP 

Cobbles (rio rao) 
Brown, fine SAND (medium dense, moist) 
(no odor, no sheen) 

with medium sand 

1 1/2-inch brown sm lense 

~ ~~ ~~~~h diameter, 
~ ~ Schedule 40 PVC Pipe _ 

~ /j 
::,;:" 
:::.: . ,:",.,",,+--20/40 Colorado sand 

pack 
'.: :';'f-------10/20 Colorado sand 

t= 
t= t= '.' 
t= 

' .. t=: 
f--
t= 
t= 
t= 
f= 
t= 
f--

pack 

j---j.o~+---2-inch diameter 

::'.:.::.': ~_ ::'. '. . schedule 40 PVC 
Screen (0.020-inch slot -:.'= size) 

=::~':(:':;:or~ mo") XD . i·· •• 
3-inch silt lense :-: : . .: 0.1IIII..... .... Threaded end cap 

ML Gray SILT with trace organics (stiff, moist) r V / / /~ 
17 a2 21 0 .. SP \l,(;~no~od~o~r.L.n~o,,-,s;,ch~ee""'-!.n\L-________ .-J r/ / / .//f-------Bentonite chips backfill 

______ --1...-_--1...-_--L ___ ..Lc.-'-'....:L __ L..,. Gray, fine SAN~ (medium dense, wet) (no ,..-.L..-__ -L.L....L....L....L...L-__________ --I 
odor no sheen! 

Boring Completed 10/20103 Monitoring Well Completed 10/20103 
Total Depth of Boring = 33.5 ft. Elevation at Top of Protective Casing = 35.99 ft. 

Elevation at Top of Monitoring Well Casing = 35.38 ft. 
Total Depth of Monitoring Well = 31.5 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface ccnditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 

14 LANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon 

Log of Monitoring Well LW25D A-
~--------------------~--------------------------------~----~ 
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Cl 

9 
...J 

~ 
0: 
'" OJ 
o 
o 
;;; 

g 
..c 
0. 
Q) 

o 
f-O 

f-10 

f-20 

f.-30 

~ f-40 

(3 
et: 
c.. 
F= z 
(!j 
(5 
z 
:J 
ill o o 
~ 

'" OJ 
o 
o 

'" N 

SAMPLE DATA 

2 

3 

4 

5 

6 

7 

8 

9 

Q) 
CL 
>­
f-
'­
Q) 

0. 
E 
ro 
(j) 

a2 

a2 

a2 

b a2 

a2 

a2 

a2 

a2 

a2 

a2 

a2 

a2 

(5 
o 
LL 
(j; 
~ o 

a5 

22 

20 

25 

11 

21 

25 

23 

26 

27 

25 

23 

14 

a2 26 

a2 28 

o 

250 

8.7 

7.9 

11.0 

o 
28.6 

27.1 

27.1 

o 

o 

o 

o 
o 

o 

a2 40 0 

a2 26 o 

LW26D 

SOIL PROFILE 

(5 Drilling Method' Hollow-stem Auger .0 (5 
E .0 
>- E 
(j) >­
u (j) 

:c (j) 

Ground Elevation (ft)~· -=2:.:::8:.:::.8---1(:..:.M:.:::S:.:::LL) ____ _ 

CL () 
~ (j) 

(9 ~ 

Drilled By: Cascade Drilling Inc. 

p,,~·,,0· GP Brown, sandy GRAVEL (medium dense, 
~;L-+--:S=P-+---" damo)· (no odor no sheen) 

.. 

. ", 

II 

SP 

ML 

SP 

Brown, fine SAND (medium dense, moist) 
(no odor no sheen) 
Gray, fine SAND (medium dense, moist) 
(slight diesel odor, no sheen) 

With strong diesel odor, slight sheen 

Becomes wet 

4-inch silt lense 

3-inch silt lense 

Diesel odor becomes with no sheen 

2-inch silt lense 
Gray SILT with fine sand (very stiff, wet) (no 
odor, no sheen) 
Gray, fine SAND (medium dense, wet) (no 
odor, no sheen) 

2-inch silt lense 

Mild asphaltic odor 

-

10 

11 

12 

13 

14 

15 

16 

17 a2 17 0 
.J,. I ~ Gray, fine sandy SILT (very stiff, mOist) (no r-

18 a2 17 0 hr-T+-,S~P-l-~ odor no sheen) {/ 
P+.~ NGray, fine SAND (medium dense, wet) (no 

19 a2 25 0 .:. .... SP \',od~o,-,-r ~n~o-"s"."hee~n~\ _________ ---1 

.: ... : :.:.. Gray SILT with fine sand (very stiff, wet) (no 
20_~~_a2~_2_3~ __ 0_~.~.~.~ .. _.L-_-L __ ~o~d~or~n~o~s~hee~nL-) ___________ ~ 

Boring Completed 09/25/03 
Total Depth of Boring = 40.0 ft. 

Gray, fine SAND (medium dense, wet) (no 
odor no sheen \ 

ill 
> 
Q) 
-1 
'­
Q) 

ro 
S 

'Sl 
ATD 

GROUNDWATER 

Monitoring Well Detail 

rr
131n 

-
~ Protective CaSing 

_ ..... rl+- Wlth Locking Cover 
Slip Cap 

~ ~ fn:: _ Concrete surface seal 

l:< v_ matenal 

~ ~~ Bentonite chips annular t% V seal 

~ ~ 
~ ~ 
~ r% 
t% ~ t% ~ 
V; ~'i 2-inch diameter, 
V / ~ Schedule 40 PVC pipe 
V / V) "- Bentonite grout annular 

~ V seal 

t%~ 
~ ~ 
t% r% 
~ ~ 

1/ V 
1/ 1/ 

::: -- 20/40 Colorado sand 
.l=< pack 

f= .l== . 
f-==t-4---- 2-inch diameter 

:":~ ::' schedule 40 PVC 
':.f--f-- Screen (0.020-inch slot 

size) 
:'.~.:.. Threaded end cap 

'. '. --10/20 Colorado sand 
pack 

Monitoring Well Completed 09125/03 
Elevation at Top of Protective Casing = 31.67 ft. 
Elevation at Top of Monitoring Well Casing = 31.49 ft. 
Total Depth of Monitoring Well = 35.5 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key' figure for explanation of graphics and symbols. 

Figure 

-

-

~LANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon 

Log of Monitoring Well LW26D A-
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BZT0104(e)023270 



Cl 
g 
--J 
--J 

~ 
~ 
Cl 
OJ 
o 
o 

'" 

g 
.r:: 
0. 
Q) 

o 
f-O 

-10 

f-20 

-30 

SAMPLE DATA 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

a; 
.D Q) 

E 0. 
::0 ~ 
Z(ij .... 
~ 2: Q) 
0.Q) 0. 
Ec E 
ro- ro 

U) 06 U) 

a2 

a2 

] a2 

a2 

a2 

a2 

a2 

a2 

a2 

a2 

a2 

a4 

] a4 

a4 

27 

25 

16 

20 

20 

22 

24 

25 

20 

5 

7 

o 
0::: 

184 

261 

29.4 

276 

190 

110 

90 

103 

107 

o 

o 

o 
o 

o 

(5 
.D (5 
E .D 
>- E 

U) >-
o U) 

:c U) 
0. 0 
~ U) 
Cl => 

LW27D 

SOIL PROFILE 

Drilling Method: Hollow-stem Auger 

Ground Elevation (ft)·-=.27:..:c • .::.9..l:(Mc..:.::..S:=.<L)'---___ _ 

Drilled By: Cascade Drilling Inc. 

... :::":..... sw Brown
,D1

," (g;ravellY SAND (mnec1ium dense, 
~"~~S;p~~~~~~~~~--------~--J . dam no odor no sheen /' 

SP 

ML 

.' SP 

, ", 

. ", 

Brown, fine SAND (mecium dense, moist) 
(no odor, no sheen) 

Gray, fine SAND (mecium dense, mosit) 
(strong diesel odor, no sheen) 

2-inch Silt lense 

3-inch Silt lense 

Gray SILT with fine sand (medium stiff, wet) 
(faint diesel odor, no sheen) 

Gray, fine SAND (mecium dense, wet) (faint 
diesel odor, no sheen) 

¥ 
ATD 

GROUNDWATER 

Monitoring Well Detail 

rr 
13m-

- _ Protective Casing 
WIth Lockmg Cover 
Slip Cap 

J.... -u: 
~ I ' c - Concrete surface seal 

V. V. matenal 

~ ~ 
~ ~ 
~ ~ 
~ ~ 
~r% 
%% 
t%~ 
~ ~I--- Bentonite grout annular l/; t/; seal 

~~ ~~f-.-- 2-inch diameter, l/; ~ Schedule 40 PVC pipe 

~~ 
%~ 
%f;; 
f;;~ 
&~ 

. . -- 20/40 Colorado sand 
pack 

. -- 10/20 Colorado sand 

••... ~.. pack 

J=' 
'r=:' •. t=: •.• 
:=. 

'J=.' 2-inch diameter 

-

-

~ 0- 40 ... ~ ... schecule 40 PVC _ 
Screen (O.020-inch slot 
size) w 

~ 
<l. 
F= z 
(9 
(5 
z 
::; 
w o o 
~ 

co 
OJ 
o 
o 

'" '" 

o 

Boring Completec 09/26103 
Total Depth of Boring = 44.5 ft. 

.::= '. 
.':=.". 
'-. =< . Threaded Ann ",In 

Monitoring Well Completed 09/26103 
Elevation at Top of Protective Casing = 30.21 ft. 
Elevation at Top of Monitoring Well Casing = 29.71 ft. 
Total Depth of Monitoring Well = 44.5 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the tex1 of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Time Oil NW Terminal 
Portland, Oregon 

Log of Monitoring Well LW27D 
Figure 

A-

-

IA lANDAU 
AsSOCIATES ~ ____________________ ~ ________________________________ L-____ ~ 

BZT0104(e)023271 
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LW27S 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Q; 0 Drilling Method' Hollow-stem Auger Monitoring Well Detail .n a> .n 0 
E a. E .n ill :J >-, (5 >-, E 
Zro f- E (fJ 28.0 (MSL) > F" g 0 >-, Ground Elevation (ft)· a> 
..'!!i": Q; LL a. <) (fJ -1 _ Protective Casing 

.c a.Q) 0. en ..9; :c (fJ 
Cascade Drilling Inc. 

.... 
0. Ec E ?; a. 0 Drilled By: 

Q) With Locking Cover 

a> m- m 0 0 ~ (fJ ro Slip Cap 
ai - - :s: 0 (j)oi:J (j) 0.. (9 =:l 

,~ 1-0 

\u SW Brown, gravelly SAND (medium dense, !-n-, 
damo)' (~o odor no sheen) ;--Concrete surface seal 

SP Brown, fine SAND (medium dense, moist) 
4 b 

4 

~ l/ 
material 

(no odor, no sheen) 

:% ~ ~ Bentonite chips annular 

~ seal 

1-5 ~ 
2-inch diameter, -/h Schedule 40 PVC pipe -

- 20/40 Colorado sand 
pack 

'. --10/20 Colorado sand 

SP Gray, fine SAND (medium dense, moist) = 
pack 

(slight diesel odor, no sheen) : . . = ' .. = -10 r = -

1 a2 27 184 . '. = = · .' 
' .. = ' .. 

2 a2 25 261 = (=:: 

W 

29.4 
r= 

3 a2 16 
' .. (=:: ' .. 

= = '--15 
4 a2 20 276 2-inch sia lense 

.. ' = -
' .. = ' .. 

3-inch sia lense (=:: 
2-inch diameter 

5 a2 20 190 (=:: schedule 40 PVC 

r= Screen (0.020-inch slot 

r= ' .. size) 

6 a2 22 110 = = 
' .. = ' .. 

7 a2 24 90 -20 = -

= 
8 ] a2 25 103 = · .' == = ' .. 

9 a2 26 Sl = 400 Product noted at 22.5 ft = · .' 

- ATD ;;;;;;;; 
Threaded end cap 

10 a2 15 0 /I ML Gray SILT (stiff, wet) (no odor, no sheen) Slough backfill 

1-25 

Boring Completed 09/26/03 Monitoring Well Completed 09/26/03 
Total Depth of Boring = 25.0 ft. Elevation at Top of Protective Casing = 30.92 ft. 

Elevation at Top of Monitoring Well Casing = 30.59 ft. 
Total Depth of Monitoring Well = 24.0 ft. 

-30 -

'-35 
-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 
Time Oil NW Terminal 14 lANDAU Portland, Oregon 

Log of Monitoring Well LW27S A-
AsSOCIATES 

BZT0104(e)023272 
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0. 
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r-O 

-5 

-10 

r-15 

(9 
0 
...J 
...J 
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W 
~ 
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Il. 
(9 

m 
0 
0 

'" 1;5 
I- -20 
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(3 
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Il. 
F= z 
§ 
(9 
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::::; 
w 
0 
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~ r-25 
;;:; 
m 
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0 
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LW28S 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

~ Q) :g (5 Drilling Method: Hollow-stem Auger 
E 0. E .0 

Monitoring Well Detail 

:::J ~o >- E ill 
z ro '- 0 E (fJ ;;; Ground Elevation (ft)·,---2-,,8-,.3~(LM~S~L.1) _____ ~ ~ f 11 In --

~ C: ~ ~ E; E (fJ -: - f------- Protective Casing E-E E ~ 0 0. 0 Drilled By: Cascade Drilling Inc. -ill Wlth Locking Cover 

__ ~_;;{i-+_Sl_t-_£ii-t __ a:_-t:;>'";'7U.~rC" ... 'O~' .• +. -GC::C~;=;P-+---;:B:--ro-wn-.-sa-n-d;-y-;G"'RA~VE-;;='-L-(;-m-ed-;C-iu-m-d-;-e-n-s-e. ___ -__ t-_5_ .... ~ ~ Slip Cap 

::J'"6";:· damp to moist) (no odor. no sheen) ~ 'J • " 
Brown, fine SAND (medium dense, mOist) ~ SP 
(no odor. no sheen) 5 

u 
c 
Ql 

(5 
c 

. , . .. ~- Concrete surface seal 
, matenal 

:<" 
~ 
~f---- Bentonite chips annular 

V;""- ~~~~h diameter. 
V( Schedule 40 PVC Pipe ~ 

IH·.+·~. ~- 20/40 Colorado sand 

2 

3 

Notes: 

a2 34 o 

30 
o 

o 
SP Gray. fine SAND (medium dense. wet) (mild 

flrTlI~MML~--~ertthruaMn~oll-lhlik~e~od~or~no~shrue~e~n~) ______ ~~ 

II Gray SILT with fine sand (very stiff. wet) (no 
odor no sheen) 

16 a2 

Boring Completed 10101/03 
Total Depth of Boring = 14.5 ft. 

1. Stratigraphic contacts are based on field interpretations and are approximate. 

i:'··:· pack 

... ~ -10/20 Colorado sand 
pack 

2-inch diameter 
schedule 40 PVC 
Screen (O.OlD-inch slot 
size) 

Threaded end cap 

Monitoring Well Completed 10101/03 
Elevation at Top of Protective Casing = 31.42 ft. 
Elevation at Top of Monitoring Well Casing = 30.98 ft. 
Total Depth of MonitOring Well = 14.0 ft. 

2. 
3. 

Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 

LANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon Log of Monitoring Well LW28S A-

-

-

-

-

BZT0104(e)023273 
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;;; 
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LW29D 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

CD (5 
Drilling Method' Hollow-stem Auger Monitoring Well Detail .D 0) .D (5 

E 0. E .D Qi :::> >- (5 >- E Ground Elevation (ft)· 28.48 (MSL) z- l- E (j) > rF· g ro 0 >- 0) 

~c CD LL 0. 0 (j) --1 Protective Casing 
.c 0.0) Ci. en Eo E (j) 

Cascade Drilling Inc. 
e.. 

with Locking Cover 
15. Ec E 3: 0. 0 Drilled By: 

0) 

0) ro- ro 0 0 ~ (j) 10 Slip Cap 
co - - S 0 (j)O/j (j) 0.. 0 :::J 

I~ '-0 GM Brown, sandy GRAVEL with trace sm fol 
.f' (medium dense moist) (no odor no sheen) , l---- Concrete surface seal -

SM Brown, fine SAND with trace si~ (medium V. V, material 

dense, moist) (no odor, no sheen) 

~~ 
~t% 
~~ 

-10 ~~ -
1 a2 48 0 

Becomes dense ~~ 
2 a2 33 0 Becomes medium dense /j;/; 
3 a2 33 0 ~ ~- Bentonite grout annular 

4 D a2 17 0 Becomes moist to wet 
/; ~ seal 

5 a2 21 0 
i\'@2J ~Wood ./ ~ t% SM Gray, fine SAND with trace silt ( medium 

6 a2 7 ML 
dense wet) (no odor no sheen) ....-- ~ ~ Gray SILT with fine sand (medium stiff, wet) 

f--20 
(no odor, no sheen) /:: // 2-inch diameter, -

7 a4 0 
Becomes stiff ~ ~ Schedule 40 PVC pipe 

SM Gray, fine SAND with trace silt (medium 
dense, weI) (no odor, no sheen) 

~ ~ ML Gray SILT with fine sand (stiff, wet) (no 'Sl-odor, no sheen) 
ATD ~ '0 20/40 Colorado sand 8 a4 0 SM Gray, finet~~D with trace silt (medium 

dense weI no odor no sheen) . ': pack 
ML Gray SILT with fine sand (stiff, wet) (no r :.~ .. : 

----- 10/20 Colorado sand 
SP odor no sheen \ pack 

. '. Gray, fine SAND (medium dense, wet) (no .- . 

-30 
odor, no sheen) '.'=.'. -

9 a4 0 .=. 
'-' 

f= •. 
2-inch diameter 

I :·E· schedule 40 PVC 
Screen (0.02(}.inch slot J=' . size) 

10 a4 0 
'r= . 
.:.~: 
== '.-' . ThrP'"rlArl p.nrl r-'lO 

Boring Completed 09/22103 Monitoring Well Completed 09/22103 
-40 Total Depth of Boring = 38.0 ft. Elevation at Top of Protective Casing = 31.24 ft. -

Elevation at Top of Monitoring Well Casing = 31.12 ft. 
Total Depth of Monitoring Well = 38.0 ft. 

f--50 
-

Notp.s: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 

~lANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon 

Log of Monitoring Well LW29D A-
~----------------~~--------------------------~----~ 

BZT01 04(e)023274 



(!) 
0 
-' 
-' 
-' w 
:;: 
., 
c. 
(!) 

m 
0 
0 

;;; 
~ 
1-
() 
W ., 
0 
0:: 
c. 
r:: z 
§ 
(!) 
z 
::; 
w 
0 
0 
~ .. 
S2 
:'l 
;;; 
m 
0 
0 

<') 
N 

g 
.c 
0. 
<ll 
0 

f-O 

f-5 

f-10 

'-15 

1--20 

I-- 25 

f-30 

SAMPLE DATA 

Gi (5 
.D Q) .D (5 
E 0. E .D 
::J >- (5 >- E 
Zro I-

0 E Ul >-
..9!~ Gi lL 0. () Ul 
o.<ll Ci. U3 2: :c Ul 
Ec E :;: 0. () 
ro- ro 0 0 ~ Ul 
Ul06 Ul ili 0::: <.9 ::J 

p.u.o GP 

P6 P 
PoQ 

SP 

1 a2 62 0 .. 
SP .. 

.. .. 

2 a2 22 0 

ML 

Boring Completed 09/23/03 
Total Depth of Boring = 18.0 ft. 

Notes: 1. 

LW29S 

SOIL PROFILE 

Drilling Method· Hollow-stem Auger 

Ground Elevation (ft)· 28.6 (MSL) 

Drilled By: Cascade Drilling Inc. 

Brown, sandy GRAVEL (medium dense, 
damp) (no odor, no sheen) 

Brown, fine SAND (medium dense, moist) 
(no odor, no sheen) 

Gray, fine SAND (medium dense, wet) (no 
odor, no sheen) 

Gray, SILT with fine sand (stiff, wet) (no 
odor no sheen 1 

. 

Qj 
> 
<ll 

--1 

Gi co 
S 

GROUNDWATER 

Monitoring Well Detail 

- __ Protective Casing rr111n --
Wlth Locking Cover 
SllpCap 

,h rn;-
II • , f-- Concrete surface seal 
/,"/ matenal 

~~ :%:% ~:'--~Bentonite chips annular 
seal 

/ / / / 2-inch diameter, /! // Schedule 40 PVC pipe 

< +-20/40 Colorado sand -
.:::::.: pack 

¥ 
ATD 

: ~-10/20 Colorado sand 
. pack 

= = .. = 
= = r= 
t= 
1= 
t= 
1= t= ... 
f--
j---j<i""':'+-- 2-inch diameter 
1= schedule 40 PVC ... t:= .. . Screen (0.020-inch slot 
t= size) 

r= 
t= 1=. 
t= 
i= 
i= .1= - Threaded end cap 

Monitoring Well Completed 09/23/03 
Elevation at Top of Protective Casing = 31.64 ft. 
Elevation at Top of Monitoring Well Casing = 31.34 ft. 

-

-

Total Depth of Monitoring Well = 18.0 ft. -

-

-

2. 
3. 

Stratigraphic contacts are based on field interpretations and are approximate. 
Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
Refer to 'Soil Classification System and Key' figure for explanation of graphics and symbols. 

Figure 

IA lANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon 

Log of Monitoring Well L W29S A-
~--------------------~--------------------------------~----~ 

BZT0104(e)023275 



§: 
.c n. 
Q) 

o 
1---0 

-10 

1---20 

-30 

~ 
Cl 

g 
~ 

SAMPLE DATA 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Q) 
n. 
>. 
I-
Q; 
0. 
E 
cu 

(f) 

(5 
o 

LL 
UJ 
~ 
m 

o 

a2 37 0 

a2 33 129 

a2 35 88 

a2 18 0 

a2 15 182 

a2 15 0 

a4 o 

a4 o 

a4 o 

a4 o 

(5 
.0 
E 
>. 

(f) 

() 

:.c 
n. 
~ 

(') 

.. 

. ", 

(5 
.0 
E 
>. 
(f) 

(f) 

o 
(f) 

:J 

GM 

SP 

SM 

SM 

ML 

SMI 
ML 

SP 

LW30D 

SOIL PROFILE 

Drilling Method' Hollow-stem Auger 

Ground Elevation (ft)·_2_7_.9->(_M_S_L.L) ____ _ 

Drilled By: Cascade Drilling Inc. 

Grayish brown, sandy GRAVEL with trace 
silt (medium dense, dry to mOist) (no odor, 

~n~oGs~h~oo~n~) _________________ -/~ 
Brown, fine SAND (medium dense, moist) 
(no odor, no shoon) 

Brown with gray, fine SAND with trace silt 
(medium dense, moist) (no odor, no shoon) 

Gray, fine SAND with trace si~ (medium 
dense, wet) (strong petroleum odor, no 
sheen) 

Slight sheen 

Gray SILT with fine silt (stiff, moist) (no 
odor, no sheen) 
Wood debris 
Gray, fine sandy SILT to silty fine sand with 
trace roots (medium dense, moist to wet) 
(no odor, no shoon) 

with lenses of medium SAND 

Gray, fine SAND with trace medium sand 
(medium dense, wet) (no odor, no sheen) 

¥ 
ATD 

GROUNDWATER 

Monitoring Well Detail 

rr 
131n-

- ~ Protective Casing 
With Locking Cover 
ShpCap 

, ~ ~ I------- Concrete surface seal 

[:< 1/, matenal 

~ ~I----- ~:~Itonite chips annular 

~~ 
r%r% 
~~ 
~~ 
~~ 
~~ 
~ ~ ~I----- Bentonite grout annular 

V/ ~ seal 
V / [7 2-inch diameter, 
~ V; Schedule 40 PVC pipe 

~~ 
~~ 
~r% 
~~ 
~~ 

.. .:. ----20/40 Colorado sand 
': pack 
. ----10/20 Colorado sand 

:§:: ... t:= .' 
r=: 'r=: .' 

:t:= ':. 
: f--. .r=:. r=: .• 

I--- . 

pack 

2-inch diameter 
schedule 40 PVC 
Scroon (0.020-inch slot 
size) 

-

t c---40 11 a4 o 
••. :.~; w 

(3 
IY 
a. 
F== z 
('j 
6 z 
:J 
w 
o 
o 
? 

"' Ol 
o 
o .., 
'" 

12~IL~a:2~~3:6~ __ ~0~~~~L-__ ~ ____________________________________ 1-______ ~~~=====IT~hr~ea~d~ed~e~n~d~~ill3P~ ____ ~ 

Boring Completed 09/18/03 
Total Depth of Boring = 42.5 ft. 

Monitoring Well Completed 09/22103 
Elevation at Top of Protective Casing = 30.58 ft. 
Elevation at Top of Monitoring Well Casing = 30.06 ft. 
Total Depth of Monitoring Well = 42.3 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classifi~tion System and Key" figure for explanation of graphics and symbols. 

IA LANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon 

Log of Monitoring Well LW30D 
Figure 

A-
~--------------------~--------------------------------~----~ 

BZT0104(e)023276 



;;; 
0> 
o 
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"' N 

g 
..c 
a. 
Cl) 
0 

1-0 

-5 

f-10 

-15 

1-20 

f-25 

1-30 

~ 

LW30S 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

a; 0 Drilling Method' Hollow-stem Auger Monitoring Well Detail 
.D Cl) .D 0 
E n. E .D Qi 
::J ;>, (5 ;>, E f-- E 27.9 (MSL) > 

F z(ij 0 (/) ;>, Ground Elevation (ft)· Cl) 

~2: a; u.. n. 0 (f) -l ~ Protective Casing 
n.Cl) (i W .3 E (/) 

Cascade Drilling Inc. a; WIth Locking Cover 
Ec E 3: n. 0 Drilled By: 

0 0 ~ co Slip Cap ro- ro - (/) -
(/)06 (/) m Q C) :::J S 

,~ .·pl GM Brownish-gray, sandy GRAVEL with trace r0-o 
sin (medium dense, moist) (no odor, no 

. ~~. 
sheen) 

d 0 
d ~ Concrete surface seal 

4 , 4 d material . 0 

SP Brown, fine SAND (medium dense, moist) [,,< [,,< 
(no odor, no sheen) ~ /: 2-inch diameter, 

~ ~ 
~ Schedule 40 PVC pipe -

Bentonite chips annular -

~ seal /! -
» 

20/40 Colorado sand < .>.~ pack 

.... ~ - 10/20 Colorado sand 

= :.- ..... 
pack 

= ' .. = = -
;::::= 

· .' r=: t= ' .. -

1 a2 68 0 
t= 
= = = ' .. 

2 a2 60 22.8 -

SP Gray, fine SAND (medium dense, moist) 
2-inch diameter -

(mild petroleum odor, no sheen) · .' = schedule 40 PVC 

J 
134 ' .. = Screen (0.02CHnch slot 

3 a2 58 = size) 
Petroleum odor becomes strong = 
Becomes wet = -

4 a2 25 375 'Sl = ' .. = ' .. 

ATD = .. ' = · .' .. ' 
5 a2 26 63.4 = ' .. ' .. 

Slight sheen = iiiiiiiii Threaded end cap ..... ~ ...... 
6 a2 18 0 ML Gray SILT '(lith fine sand and wood debris 

(very stiff, moist) (mild petroleum odor, slight 
" sheen\ ./ 

Boring Completed 09/19/03 Monitoring Well Completed 09/19/03 -
Total Depth of Boring = 19.0 ft. Elevation at Top of Protective Casing = 30.51 ft. 

Elevation at Top of Monitoring Well Casing = 30.08 ft. 
Total Depth of Monitoring Well = 18.0 ft. 

-

-

-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 

3. Refer to "Soil Classification System and Key· figure for explanation of graphics and symbols. 

Figure 
Time Oil NW Terminal Log of Monitoring Well LW30S A-LANDAU Portland, Oregon 

AsSOCIATES 

BZT0104(e)023277 
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LW31S 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Q; 0 
Drilling Method' Hollow-stem Auger Monitoring Well Detail 

.0 Q) .0 0 
E 0.. E .0 -
::> >. (5 >. E 

(1) 

ZCii r- E (j) 28.4 (MSL) > F-g .... 0 >. Ground Elevation (ft)· (1) 

~C: (1) LL 0.. 0 (j) ..J t---- Protecttve Casing 
.s::: 0..(1) 0. en .3 :c (j) 2 11. Ec E 3: 0.. 0 Drilled By: Cascade Drilling Inc. With Locking Cover 

(1) ro- ro 0 0 e (j) ro Slip Cap 

0 U)~ (j) CD n:: (') ::J 
- 5: lr 1-0 

g~~ GP BroWln, sandy GRAVEL with trace cobbles 
r..,,-, 

(medium dense, damp) (no odor, no sheen) < ~ I-- Concrete surface seal 
SP BroWln, fine SAND (medium dense, moist) 

< 
4 4 A 4 material 

(no odor, no sheen) 
, , 

V.' t% ~ Z 2-inch diameter, 

~ ~ ~ Schedule 40 PVC Pipe 
Bentonite chips annular 

1-5 ~ ~ seal ~ 

I' tH l- 20/40 Colorado sand 
pack 

< .. . 1-- 10/20 Colorado sand 
pack 

".' , 

~ 
~ 

' .. ~ ' .. 

f-10 - ~ ~ 

~ 
1 a2 27 0 ~ .. ' 

' .. r= ' .. 
l- e 

2 a2 40 0 
t= 
~ 

-
' .. t= I--

2-inch diameter 
3 a2 38 0 .. ' ~ schedule 40 PVC 

' .. ~ Screen (0.020-·lnch slot 

1-15 

~ 
0 

~ size) -
4 a2 47 ~ 

¥ ~ 
~ ATD ~ 

' .. 

5 a2 28 0 SP Gray, fine SAND (medium dense, wet) (mild ~ 
gasoline-like odor, no sheen) r= 

' .. ~ ' .. 
6 a2 16 0 ~ Iiiiiiiii Threaded end cap 

~ Gray, SILT (medium stiff, moist) (no odor, 
no sheen) 

1--20 
Boring Completed 10101/03 Monitoring Well Completed 10101/03 ~ 

Total Depth of Boring = 19.0 ft. Elevation at Top of Protective Casing = 31.52 ft. 
Elevation at Top of Monitoring Well Casing = 31.26 ft. 
Total Depth of Monitoring Well = 19.0 ft. 

~ 

f-25 

~ 

I-- 30 
Notes: 1. Stratigraphie contacts are based on field interpretations and are approximate. 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 
Time Oil NW Terminal IA lANDAU Portland, Oregon 

Log of Monitoring Well LW31S A-
AsSOCIATES 

BZT0104(e)023278 



<!J o 
...J 
...J 
...J 
W 
~ 
-, 
"­
'-" 
0> 
o 
o 

'" 

g 
.c 
0. 
Q) 

o 
1-0 

1--10 

1-20 

1-30 

~ 1-40 

~ 
"-r:: z 
§ 
<!J 
Z 
::J 
w 
o o 
~ 
Q 
~ 
'" 1-50 

SAMPLE DATA 

2 

Q) 
a. 
;>, 
f--
~ 
Ci. 
E 
co 

CfJ 

(5 
o 
u.. 
til 
~ o 
iIi 

a2 20 

a2 20 

3 b a2 16 

4 

5 

6 

7 

8} 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

a2 21 

a2 9 

a2 17 

a2 

a2 

501 
2" 

12 

a2 22 

a2 16 

a2 25 

a2 43 

a2 49 

a2 30 

a2 27 

a2 36 

a2 22 

a2 32 

a2 36 

E 
a. 
-S 
o 

o 

o 
186 

64 

o 

o 

o 

o 

o 
o 

o 

o 

o 
o 

o 

o 

o 

o 

(5 
.0 (5 
E .0 
;>, E 

CfJ ;>, 
o CfJ 
:c CfJ 
a. 0 
~ CfJ 

<.9 :J 

pD·a GP 

SP 

SP 

WD 

ML 

SM 

SMI 
ML 

SM 

SMI 
ML 

Boring Completed 10/02/03 
Total Depth of Boring = 39.0 ft. 

LW32D 

SOIL PROFILE 

Drilling Method: Hollow-stem Auger 

Ground Elevation (ft)_· -=2c::8~.2'-'(L:M-=S:.::L:L) ____ ~ 

Drilled By: Cascade Drilling Inc. 

Brown, sandy GRAVEL with 1/2-inch green 
sand at 0 .2-inch depth with small pieces of r 
metal (possibly spent welding rods) (medium 
~d~e~n~se~m~o~is~;t\u(~ln~o~o~do~r~no~sh~e~e~n~) ________ ~ 
Brown, fine SAND (medium dense, moist) 
(no odor, no sheen) 

Gray, fine SAND (medium dense, wet) 
(strong diesel odor, slight sheen) 

Moderate sheen 

Strong sheen 

Gray, fine SAND with trace wood 

Gray SILT with fine sand (stiff, wet) (no 
odor, no sheen) 

Mild diesel odor 

Gray, silty fine SAND (dense, wet) (no odor, 
no sheen) 
Alternating lenses of gray SILT and gray fine 
SAND with silt approximately 2-lnch thick 
(dense, wet) (no odor, no sheen) 

Gray, fine SAND with 2-inch lense of gray 
sin with wood debris (medium dense, wet) 

,~(Ino~od~o~r~n~o~s~h~ee~n~) ________________ ~~ 
Gray, fine sandy SILT with trace organics 
(dense, wet) (no odor, no sheen) 

'Sl-
ATD 

GROUNDWATER 

Monitoring Well Detail 

F" 
~~ 
• 0 V 

~~ 
V r% 
V~ p; ~ 

~ 

Protective Casing 
with Locking Cover 
Slip Cap 

f---- Concrete surface seal 
material 

~ ~ 
~ ~f---- Bentonite grout annular 

~ ~ seal 

~r% 
~ t% 
~ ~ ~ ;"~~A----- 2-inch diameter, 
~ t/:: Schedule 40 PVC pipe 

~ ~ 20/40 Colorado sand 
pack 

::t==:: ~ 10/20 Colorado sand 
. f--- . pack 
J=' .. 
j=. 
. f---. 2-inch diameter ". t=:. schedule 40 PVC r- .:. Screen (0.010-inch slot 

::::: size) 
.:_ .' Threaded end cap 

~ • """W,," W'P' 

Monitoring Well Completed 10/02/03 
Elevation at Top of Protective Casing = 31.06 ft. 
Elevation at Top of Monitoring Well Casing = 30.86 ft. 
Total Depth of Monitoring Well = 34.0 ft. 

'" 0> 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. o 

o 

'" '" 

IA. LANDAU 
~ AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon 

Figure 

Log of Monitoring Well LW32D A-
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-

-

-
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LW32S 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Q; (5 
Drilling Method' Hollow-stem Auger Monitoring Well Detail .0 0) .0 (5 

E 0. E .0 (j) 
::J ;., 0 ;., E l- E 28.2 (MSL) > 

F g z(ii 0 (f) ;., Ground Elevation (ft)· 0) 

~2: a; lL n. 0 (f) -.J _ Protective Casing 
..c:: n.0) 0.. u; -e: i: (f) 

Cascade Drilling Inc. 
a; 

15. Ec E 3: n. 0 Drilled By: 
With Locking Cover 

0) co- co 0 0 ~ (f) m Slip Cap 
[D - - S 0 (f)06 (f) 0.. 0 ::J 

1-0 
;~o GP Brown, sandy GRAVEL with 1/2-inch green ~ f~ , 
: . o· sand at 0 .2-inch depth with small pieces of r . ' - Concrete surface seal 

SP metal (possibly spent welding rods) . 
,(medium dense moist) (no odor no sheen) 

4 • 4 • material , , 
Brown, fine SAND (medium dense, moist) /, '/ 
(no odor, no sheen) ~ ~ 

~ ~ ~ Bentonite chips annular 

-5 ~ ~ 
seal 
2-inch diameter, 

-

(f ~ 
Schedule 40 PVC Pipe 

t - 20/40 Colorado sand 
pack 

' .. ---- 10120 Colorado sand 
pack 

'. ' . = 
'-10 ~ -

' .. l= ' .. 
1 a2 20 0 l= 

l= .. ' l= .. ' 
2 a2 20 0 

' .. l= 
l= 
~ 

3 ~ a2 16 
186 l= 

1= ' .. 
I--

'¥ .. .. 2-inch diameter 

-15 Gray, fine SAND (medium dense, wet) 
schedule 40 PVC -

4 a2 21 64 SP ATD Screen (0.01 O-inch slot 
(slight diesel odor, moderate sheen) size) 

5 a2 9 0 

6 a2 28 0 

7 a2 15 0 Threaded end cap 
f--20 .... , ........ ' 

-

I I ML Gray SILT with tra~)e wood debris (stiff, wet) , ' 

, (no odor no sheen 

Boring Completed 10/02103 Monitoring Well Completed 10102103 
Total Depth of Boring = 20,5 ft. Elevation at Top of Protective Casing = 30,93 ft, -

Elevation at Top of Monitoring Well Casing = 30.71 ft, 
Total Depth of Monitoring Well = 20.0 ft, 

-

--25 

-
1-30 

Notes: 1, Stratigraphic contacts are based on field interpretations and are approximate, 
2, Reference to the teX1 of this report IS necessary for a proper understanding of subsurface conditions, 
3. Refer to 'Soil Classification System and Key' figure for explanation of graphics and symbols. 

Figure 
Time Oil NW Terminal IA lANDAU Portland, Oregon 

Log of Monitoring Well LW32S A-
AsSOCIATES 
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w 
C3 a: 
0. 
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w 
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0 
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"<t 
!2 
!2 
N 

;;; 
0> 
0 
0 

;;; 
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g 
.c n. 
Q) 

o 
'-0 

-5 

1-10 

-15 

-20 

1-25 

1 

2 

3 

4 

a2 35 0 

a2 42 0 

] a2 
0 

19 

a2 19 0 II 
Boring Completed 10/02103 

Total Depth of Boring = 16.0 ft. 

LW33S 

ML Gray SILT with trace fine sand with wood 
debris (very stiff, moist) (no odor, no sheen) 

Qi 
> 
Q) 
-1 

Q:; 
ro 
S 

u 
~ 
0) 

C 
:J 
0 
<.) 
c 
0) 

0 
c 
~ 
0) 

co :;: 
L) 
C 
:J e 
(9 

GROUNDWATER 

Monitoring Well Detail 

F f--- Protective Casing 
With Locking Cover 
Slip Cap 

,~ 
• P 
4 , , 

p 

1/, 

~ 
~ 
~ 
~ 
~ / 

fo-, 

·4~ ~ Concrete surface seal , matenal 

I/,~ 

~ 
~ 

~ 
~ Bentonite chips annular 
~seal 

2-inch diameter, 
Schedule 40 PVC Pipe 

~ « 20/40 Colorado sand 7: pack 

.: ''';''~ 10/20 Cclorado sand 
pack 

2-inch diameter 
schedule 40 PVC 
Screen (0.020-inch slot 
size) 

Threaded end cap 

Monitoring Well Completed 10/02103 
Elevation at Top of Protective Casing = 30.20 ft. 
Elevation at Top of Monitoring Well Casing = 29.89 ft. 
Total Depth of Monitoring Well = 15.5 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 
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-

-

-

L4 lANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland, Oregon 

Log of Monitoring Well LW33S A-
~--------------------~--------------------------------~----~ 
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LW34S 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

ill 0 Drilling Method' Hollow-stem Auger Monitoring Well Detail .0 CD .0 (5 
E 0. E .0 
::J >. 15 >. E Qi 

Zro l- E (f) 28.5 (MSq > 

F g '- 0 >. Ground Elevation (ft)· CD 

2~ CD LL 0. 0 (f) --l I---- Protective Casing 
.r; a. CD Ci (;j -S 1: (f) 

"Cascade Drilling Inc. Qj 
0. Ec E 3: a. 0 Drilled By: 

With Locking Ccver 

CD co- co 0 0 ~ (f) ro Slip Cap 
iii - - S 0 (f)o(l (f) [L (') :J 

~~ 1-0 pu o' GP Brown, silty, sandy GRAVEL with cobbles ro , 
g6 0 (dense, damp) (no odor, no sheen) f--- Concrete surface seal 

Q 
< 

p6 0 
4 , 4 , material , , 

.{). '. V' V SP Brown, fine to medium SAND with trace sm 
(medium dense, damp) ~ l% 

~ / 2-inch diameter, 

~ 
~ Schedule 40 PVC pipe -

~5 ~ Bentonite chips annular -
seal 

~ t% p/ '~ 
I--- 20/40 Colorado sand I? pack 

.... ~ f--- 10/20 Colorado sand 

t= 
pack 

1-10 Becomes moist t= -
' .. l= ' .. 

1 a 25 0 t= 
· . l= · ", 
· . t= 

2 a 15 0 · . 
' .. l= 

· . t= 
· . l= · ", t= 

3 a 24 0 l= '. ' 

· . · . With wood chips, becomes moist to wet f--

'Sl.-
2-inch diameter 

~15 " " schedule 40 PVC -
4 a 37 0 Becomes wet ATD Screen (0.020-inch slot 

size) 

5 a 30 0 · .' · , 

61 
· . 

a 36 0 
' . SP Gray, fine t.e medium SAND (medium · . 

'. '. dense, wet) (no odor, no sheen) 

I 1-20 
7 a 9 0 SP Gray SILT with trace fine sand (stiff, wet) .'--: .. 

Threaded end cap 
(no odor, no sheen) 

-

Boring Completed 09/18/03 Monitoring Well Completed 09/18/03 

Total Depth of Boring = 20.5 ft. Elevation at Top of Protective Casing = 31.25 ft. 
Elevation at Top of Monitoring Well Casing = 30.93 ft. 
Total Depth of Monitoring Well = 20.0 ft. 

1--25 -

-

-

1-30 -
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions, 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 

Figure 
Time Oil NW Terminal 

~ LANDAU Portland, Oregon Log of Monitoring Well LW34S A-
AsSOCIATES 
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1-25 
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SAMPLE DATA 

L 
0) 
.0 Q) 

E 0-
OJ >-
Z ro ': 
~ 2: Q) 
0-0) 0. 
Ec E 

LW35D 

SOIL PROFILE GROUNDWATER 

Monitoring Well Detail :g (5 Drilling Method' Hollow-stem Auger 
E .0 ~ E ill 

(/) ~ Ground Elevation (ft),,· ....::3:..:3.-.:.5 ___ ("'Mc.,:S:,:L:L)_____ it 
<.l (/) - -I 

~ o(/) O)L ~ Drilled By: Cascade Drilling Inc. 
~ w ro o 

0:: ~ ~ - S 
---+---I'---+---~pf..::-r. u ":o~ .. +. ~G;:cp~----;B;;-r~own-,~sa-nd-;-y-;G~RA~V-;;E"'L-;(~m.~ed"Ci~um-,--:;d.,..en~se-, ----+--~ ~;,'~ ,: ... r -----------1 

b .0"0'. damp)(no odor, no sheen) > - I~'l--- Concrete surface seal -

co- co 
(/) ~ (/) 

a2 34 0 

2 a2 26 0 

3 a2 24 0 

4 a2 19 0 

5 a2 24 0 

6 a2 27 0 
I-

7 a2 39 0 

8 a2 41 0 

9 a2 32 0 
I-

10 a2 37 o 

11 a2 45 0 

12 44 o 

o 
13 

14 

SP Brown, fine SAND (medium dense, moist) ~~. material 

~~oo~~ ~ ~ 

"Sf-
ATD 

Beccmeswet 

t%t% 
t%t% ~ V;+-- Bentonite grout annular 

V / V / seal ~ VL 2-inch diameter, 
~ V Schedule 40 PVC Pipe 

t% t% 
~ ~l--- 20/40 Colorado sand 

.... pack 

-,.:~+- 10/20 Colorado sand 
f-- '. pack 

r= ' .. \=: 
~ 
l= 
~ .. , 

',l= '.' 
r= 
l= r= l= ',' 
r= r= 
f--e---j~+- 2-inch diameter 

' .. l= schedule 40 PVC r= Screen (O,020-inch slot 
l= size) 
l= r= 
l= 
~ r= 
l= r= 
l= 
~ 
\oii;;;; 

',_ ._ ... ;;....~. ~- Threaded end cap p a2 37 0 t:::=:'I'1 ~P\L\~::~i~~~/~~ ~~:!~\(mikl rotten /;-1:-h a2 26 Gray, fine SAND (medium dense, 'Net) (mild 
-J.u~_L-_J-__ ~-L~L-_~ ~s~ewe~r2-Ii~ke~od~0~r~n~0~s~he~e~n~) ______ ~ 

~~t'il~;¢t~if,.~- Slough 

Boring Completed 10/01/03 
Total Depth of Boring = 31.0 ft. 

Gray SILT with fine sand partings (very stiff, 
weti (no odor sliqht sheen! 

Monitoring Well Completed 10101/03 
Elevation at Top of Protective Casing = 33,61 ft. 
Elevation at Top of Monitoring Well Casing = 33,19 ft. 
Total Depth of Monitoring Well = 30.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 
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Time Oil NW Terminal 
Portland, Oregon 

Log of Monitoring Well LW35D A-
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1-0 

r-5 

r-

b--

r-10 

-"--

r-15 

SAMPLE DATA 

1 

2 

3 

4 

5 

6 

7 

8 

Q; 
.D 0) 

E 0.. 

:oJ >-
Zm I-

~2: Q; 
0..0) 0. 
Ec E 
ro- ro 
(f)06 (f) 

a2 

b2 

a2 

~ b2 

a2 

b2 

a2 

b2 

(5 
0 
LL 
u; 
;;: 
0 
in 

21 

15 

11 

2 

11 

3 

3 

o 

ro 
ro 
0 
u; 
<Il 
I-

0 

0 

0 

0 

0 

0 

0 

o 

(5 
.D 
E 
>­

(f) 
() 

:c 
0.. 

~ 
c.9 

Boring Completed 11102/04 
Total Depth of Boring = 14.5 ft. 

LW36D 

SOIL PROFILE 

(5 Drilling Method: Hollow-stem Auger 
.0 
E 
;;; Ground Elevation (ft)·-----'1-'-1_.6-=O _______ _ 

if) 
o Drilled By: Cascade Drilling Inc. 
(f) 
:::J 

SP Brown, fine to medium SAND (medium 
dense, moist) (no odor, no sheen) 

SP 

SPI 
ML 

Gray, fine to medium SAND (medium 
dense, wet) (mild petroleum odor, no sheen) 

Gray, fine sandy SILT (soft, wet) (no odor, 
no sheen) 

GROUNDWATER 

Monitoring Well Detail 

:;:'.,.... .' L':f--- Concrete surface seal 

~ ~ 
t%~ 
V:::v::: t/j~f--- Bentonite chip annular 

I----. seal 
V / V /1 '- 2-inch diameter, 

V/ V/ ~~~~ule 40, PVC well 

..;+--- 10/20 Colorado sand -

'5l 
ATD 

= = = = -

r=' 

pack 

i= r= 
i= L-~~I--- 2-inch diameter, r= Schedule 40, PVC r= screen (0.020-inch slot _ r= size) r= 
I--:: 
r= r= r= 
-~-"+--Slipcap 

, , 

~~ 
tf;:fM;)~wm~~~-SIOugh 

Monitoring Well Completed 11/02/04 
Elevation at Top of Protective Casing = 11.60 ft. 
Elevation at Top of Monitoring Well Casing = 11.30 ft. 
Total Depth of Monitoring Well = 14.0 ft. 

-

: 1-25 
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

'" a 
oj 
a 
a 

'" ('oJ 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 

L4 LANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland OR 

Log of Monitoring Well LW36D A-
~--------------------~--------------------------------~----~ 
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SAMPLE DATA 

1 

2 

3 

4 

5 

6 

Q; 0 
D Q) D 

E 0. E 
::J >, (5 >, 

z(tj f- 0 ro (f) 

~2: Q; LL ro u 
0.Q) Ci u; 0 E 
Ec E 3: u:; 0. 

ro- ro 0 Q) ~ 
(f)06 (f) iii f- C) 

-

a2 13 0 

b2 7 o 

~ a2 
11 

o 

b2 3 o 

a2 5 o 

Boring Completed 11/02/04 
Total Depth of Boring = 11.5 ft. 

LW37D 
-

SOIL PROFILE 
~--~.-

-
0 

D 
E 
>, 

(f) 

(f) 

0 
(f) 

:::J 

SP 

SP 

Drilling Method: Hollow-stem Auger 

Ground Elevation (ft)· 11.18 

Drilled By: Cascade Drilling Inc. 

Brown, fine to medium SAND (medium 
dense, moist) (no odor, no sheen) 

Gray, fine to medium SAND (loose, wet) 
(mild petroleum odor, no sheen) 

Gray, fine sandy SILT (soft, wet) (no odor, 
nO sheen) 

'Sl 
ATD 

GROUNDWATER 

Monitoring Well Detail 

:)1. ,!'-"3t---Concrete surface seal 

~~ 
~~ % ~f---- Bentonite chip annular 

/ / 1// seal t/'; ~-.- 2-inch diameter, 
, /, , / Schedule 40, PVC well 
. " , casing 

·~f----10/20 Colorado sand 
. pack 

.r= 
r= r= r= r= r= 
='.' f.---l.;~+-- 2-inch diameter, 

'. , .• , ~ •. ,: . Schedule 40, PVC 
_ screen (0.020-inch slot 

' . .'~ size) 

1= .. r=.' 
... ~ .... 

Threaded end cap 

Monitoring Well Completed 11/02/04 
Elevation at Top of Protective Casing = 11.18 ft. 
Elevation at Top of Monitoring Well Casing = 10.84 ft. 
Total Depth of Monitoring Well = 11.5 ft. 

Notes: 1. Stratigraphic contacts are based on field Interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 

IA LANDAU 
" AsSOCIATES 

Time Oil NW Terminal 
Portland OR 

Log of Monitoring Well LW37D A-
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SAMPLE DATA 

a:; 
.0 
E 
::J 
Z(ii 

~C: 
o.<Il 
Ec 
(U-

U)o.?j 

1 

2 

3 

4 ~ 
5 

6 

7 

-

8 

9 

<Il 
0. 
>- (5 f- 0 a:; LL 
Ci. (;j 

E ~ 
(U 0 

U) OJ 

a2 13 

b2 4 

a2 5 

b2 3 

a2 14 

b2 6 

a2 11 

b2 6 

a2 4 

(U 

ro 
0 
U; 
<Il 
f-

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 
.0 
E 
>­

U) 

o 
:.c 
0. 

~ 
<.9 

Boring Completed 11102104 
Total Depth of Boring = 16.5 ft. 

Notes: 

LW38D 

SOIL PROFILE 

o Drilling Method' Hollow,stem Auger 
.0 
E if; Ground Elevation (ft)·,--,1~O.c:.5,-,1 _______ _ 

U) 
o Drilled By: Cascade Drilling Inc. 
U) 

=:J 

SP Brown, fme to medium SAND (medium 
dense to loose, mOist) (no odor, no sheen) 

SP Gray, fine to medium SAND (medium dense 
to loose, wet) (no odor, no sheen) 

with mild petroleum odor, no sheen 

GROUNDWATER 

Monitoring Well Detail 

r "i"l 
',0k-klf:1----Concrete surface seal 

v; [75 
~(% 
~ ~- Bentonite chip annular 

V/ V/ seal 
V /. T / 2,inch diameter, 
,/., . /. . Schedule 40, PVC 'Nell 

casing 

"~-10/20 Colorado sand -

'Sl 
ATD 

= == == = == '. r= 
l= := 
== == == == == 

. pack 

,l-=---I~'-ct---2'inch diameter, " ,==. Schedule 40, PVC , , ==' screen (0.020,inch slot 
',== size) 
" -=-.== 
== == == 

~ Threaded end cap 

Monitoring Well Completed 11/03/04 
Elevation at Top of Protective Casing = 10.51 ft. 
Elevation at Top of Monitoring Well Casing = 10.21 ft. 
Total Depth of Monitoring Well = 16.5 ft. 

-

-

-

1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 

Figure 

LANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland OR Log of Monitoring Well LW38D A-
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SAMPLE DATA 

Q:; 
.D <]) 

E 0. 
>-

o 
.D 

LW39D 

SOIL PROFILE 

o Drilling Method: Hollow-stem Auger 

::J (5 
Z(ii I-

0 
-"'(: Q:; LL 

cu ro 
E 
>­

(/) 

u 

.0 
E if; Ground Elevation (ft)~· _9_.6_1 _______ _ 

0.<]) Ci Ui 
Ec E 3: 
cu- cu 0 

(/)0() (/) iD 

a2 12 

2 b2 2 

j 
3 a2 3 

4 b2 10 

5 a2 4 

6 b2 3 

0 

t5 
<]) 

I-

o 

o 

o 

o 

o 

o 

E 
0. 
cu 
(5 

if) 

o Drilled By: Cascade Drilling Inc. 
if) 

::J 

SP Brown, fine to medium SAND (medium 
dense, moist) (nc odor, no sheen) 

~~n WOOD debris v.ith gray, fine sand (loose, 
. .. SP I "wet) (no odor no sheen) 

SPI 
ML 

Gray, fine to medium SAND (loose, wet) 
(mild petroleum odor, no sheen) 

Gray, fine sandy SILT (soft, wet) (no odor, 
no sheen) 

Boring Completed 11/03/04 
Total Depth of Boring = 11.5 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

----

r 

GROUNDWATER 

Monitoring Well Detail 
-
<]) 

> r '''"j <]) 
....J 

Q:; 
ro 
S 

:~k~kl¥ r----- Concrete surface seal 

~~ 
t%t% 
~~ 1-.-Bentonite chip annular 

seal 

~ 77 2-inch diameter, 
Schedule 40, PVC well 
casing 

.... - 10/20 Colorado sand 
pack 

= = '. = = 
'Sl- ~ .. 

F= 
2-inch diameter, 

ATD Schedule 40, PVC F= screen (0.020-inch slot F= 
F= size) 

~ Threaded end cap 

Monitoring Well Completed 11103/04 
Elevation at Top of Protective Casing = 9.61 ft. 
Elevation at Top of Monitoring Well Casing = 9.35 ft. 
Total Depth of Monitoring Well = 10.2 ft. 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'Soil Classification System and Key' figure for explanation of graphics and symbols. 

LANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland OR Log of Monitoring Well LW39D 

Figure 
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G 
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--' 
--' 
--' w 
3: 
--, 
Cl. 
G 

~ 
0 

'" 0 
0 

;;; 

'" (f) 
f-

-20 '-' w 
(3 
0:: 
Cl. 

F== 
z 
(3 
<5 
z 
:::; 
w 
0 
0 
5 
.,. 
~ 
N 

f-25 
'" '" 0 

'" 0 
0 

;;; 
N 

I LW40S I 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

a; 0 Drilling Method: Hollow-stem Auger Monitoring Well Detail .a (]) .a 0 
E 0. E .a Q) 
:J >. (5 >. E 
Z(ij I- ro (f) >. Ground Elevation (ft)· 34.09 > r 111e, a; 0 ro (f) 

(]) 

~2: ~i '-' -l 

o.(]) 0. (f) 0 'E (f) 
Cascade Drilling Inc. a; 

Ec E 3: : Ul 0. () Drilled By: ro ro ro- ro 0 (]) 0 
(f) 

(f)o(j (f) iXi I- ::J S 

g~o GP Grayish brown, sandy GRAVEL (medium ". ., 
dense, moist) (no odor, no sheen) • ~ '4 oQ· ., 

1,+1---- Concrete surface seal 
SP Brown, fine to medium SAND (medium if· 7- fc--.' material 

dense, moist) (no odor, no sheen) ~'. </ ~~. t>: 

:7:; ~ 
~ ~ 
~ 2-inch diameter, 

~ Schedule 40, PVC well 

~ ~ 
casing 

1 a2 22 0 ~ ~ ~ Bentonite chip annular 
seal 

~ ~ 
2 b2 10 0 ~ ~ 
3 a2 12 0 ~ ~ // 

20/40 Colorado sand 
:.~ pack 

4 b2 8 0 
Becomes loose to medium dense ... --10/20 Colorado sand 

pack 

5 a2 8 0 ... t= 
r= 

6 b2 20 0 
r= r= '.= 

.. '~ 
. I--

7 a2 8 0 l= r= 
l:= r= r= 8 b2 15 0 ."r= 

'1-- 2-inch diameter, '.'1--.t= Schedule 40, PVC 

9 a2 21 0 ... t=:. screen (0.020-inch slot 
size) .... t=: 

'.=. 
-

10 b2 5 0 '.=. 
=' .. =.' 

0 = 
11 

] 
a2 10 == Sl- .= 

ATD .. =. 
12 b2 3 0 

... ,.... .. 
Threaded end cap 

/l'/~ ~ti1~ Gray, silty fine SAND with wood debris /? 
~ Bentonite chips backfill 

ML .lIoose wetl (no odor no sheen) 

Boring Completed 11/01/04 ML Gray, fine sandy SILT (soft, wet) (no odor, Monitoring Well Completed 11/01104 
Total Depth of Boring = 23.0 ft. no sheen) Elevation at Top of Protective Casing = 34.09 ft . 

Elevation at Top of Monitoring Well Casing = 33.70 ft. 
Total Depth of Monilodna Well = 23.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

LANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland OR 

Log of Monitoring Well LW 40S 
Figure 
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"' '" o 
gj 
o 
;;; 
N 

LW40D 
~----- ----------,---

g 
.c 
15. 
ill 
o 
o 

5 

10 

15 

20 

25 

GROUNDWATER SAMPLE DATA SOIL PROFILE 
---,--~--------------------~----------~----~-----I 

1I 

2I 

::( 

ill 
0. 
>­
I--

m 
0. 
E 
ro 
(f) 

a1 

a1 

a1 

a1 

12 

12 

30 

28 

ro 
m 
o 
t5 
ill 
I--

0 

0 

0 

0 

Drilling Method: Hollow-stem Auger ____ . ___ _ 

Ground Elevation (It)· 34.28 ________ _ 

Drilled By: Cascade ~rillin""g--,-In,-,-,c::.:.. _____ _ 

Grayish brown, sandy GRAVEL (medium 
dense, moist) (no odor, no sheen) 

P--~"-!__~c___+-~~-~~-----c,._____=_~~.-----.------I 
Brown, fine to medium SAND (medium 
dense, mOist) (no odor, no sheen) 

Becomes loose to medium dense 

------"----- --
Gray, silty fine SAND with wood debris 
loose wet) (no odor, no sheen) 

Brown, fine to medium SAND (medium 
dense, mOist) (no odor, no sheen) 

Gray, sine SAND with silt (medium dense, 
moist no odor no sheen 

Notes: '1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Monitoring Well Detail 

-- Concrete surface seal 
malerial 

Bentonite chips annular 
seal 

2-inch diameter, 
Schedule 40, PVC well 
casing 

Figure 

LANDAU 
AsSOCIAfES 

Time Oil NW Terminal 
Portland OR 

Log of Monitoring Well LW40D A-
(1012) 
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(') 
0 
...J 
...J 
...J 
W 
S ..., 
D.. 
(') 

<0 

'" a 
OJ 
0 
0 

'" &; 
r 
() 
w ..., 
0 a: 
D.. 
F= z 
(9 
(5 
z 
::J w 
0 
0 

~ 

" Q 
£2 
'" 
<0 

'" 0 
OJ 
0 
0 

M 
'" 

LW40D 
--~--------------------,--------------------------------------------~-------~-------------------------------------1 

SOIL PROFILE GROUNDWATER 
~----------.---.-~--_.------+_--_.----- ------------~---------------------------~---------------------------------------_J 

1-40 

f--45 

1-50 

14 

(5 
.0 
E 

(5 Drilling Method: Hollow-stem Auger 
.0 

Monitoring Well Detail 

>. 
(j) 
() 

:r: 
0. 

E 
;;; Ground Elevation (ft)·----::3---'-4"'.2:=S'-------____________ _ 

~ 
<.9 

(j) 
o Drilled By: Cascade Drilling Inc. 
(j) 
:::> 
SP Brown. fine to medium SAND (medium 

dense, moist) (no odor, no sheen) 

SPI Gray, fine sandy SILT (stiff, moist) (no odor, 
ML no sheen) 

// /, ,---------------------.---

~ ,--?f~J!-\ Brown, fine to medium SAND (medium /~ 

p-.Ll- SPI i\~denSe, moist) (no odor, no sheen) ---:i 
: : .... ':' ~ Gray, fine sandy SIL T (stiff, moist) (no odor, 
' ..... '.' SP "'n"-o-"s"'he""e"'n'1--) ______________________ __ 

Brown, fine to medium SAND (medium 

~~ 
~ ~ 
~ ~ 
~~ 
~~ 
~~ % & 
K/ ( ----20/40 Colorado sand 

a1 43 o 

Boring Completed 11/19/04 
Total Depth of Boring = 40,0 ft, 

SP 

dense, moist) (no odor, no sheen) 

Gray, fine to medium SAND (medium 
dense, wet) (no odor, no sheen) 

Becomes dense 

¥ 
ATD 

v< /t pack 

,.'~ ---10/20 Colorado sand 
pack 

----

== ',,= 
c== 
F= 
F= F= '.' 
1-----....... --'---'1---- 2-inch diameter, " '. " t= : . Schedule 40, PVC . '. ~j screen (0,020-inch slot 

.. ~ "'"I 
Threaded end cap 

Monitoring Well Completed 11/19/04 
Elevation at Top of Protective Casing = 34,28 ft. 
Elevation at Top of Monitoring Well Casing = 33.77 ft . 
Total Depth of Monitoring Well = 40.0 ft, 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate, 
2, Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3, Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 

IA LANDAU 
" AsSOCIATES 

Time Oil NW Terminal 
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LW41S 

SOIL PROFILE GROUNDWATER SAMPLE DATA 
~~~~~,--,~-,~~-4~--------~~--~~~~~~--~~~~~-+~~~~---~~~~~~~--~~~ 

-, 
a. 
el 
<D 

'" o 

'" o 
o 
;;; 
S:l 

g 
.r: 
0. 
Q) 

o 
1-0 

1--5 

1--10 

-15 

r:? 
0-20 
w 

~ 
a. 
r:: 
z 
(5 
(5 
z 
::J 
w 
o 
o 
? 
" e 
(> 
N 

~25 
<D 

'" o 

'" o 
o 
;;; 
N 

Monitoring Well Detail Drilling Method: Hollow-stem Auger Q5 0 
.0 Q) .0 (5 
E 0. E .0 
:::J >'(5 >, E Qj 

~ 2: t ~ ~ :E ~ -.J - I---Protective Casing 
Z ro I-- 0 (1J U) >, Ground Elevation (ft)·~2=-=8-.C.-,-15=-_______________ iii rr 11 In -

E-E E ~ 1ll ~ 0 Drilled By: Cascade Drilling Inc. ~ Wlth Locking Cover 

--1-~ IJ __ ;';;;-rt--:-(1J-+--iii--I--I---o~--le<c< .• ~TC .. "._~.-+ .. --;O;~-;O;P-+---;CBC;-ro~wn~i-Sh,""",-g-ra-Y'-sa--n-;-dY--;C;G-;C;RA~VE=-L-;-(m--ed-;Ci-u-m ________ -I ___ 
S 
__ .....,. ~"""; Slip Cap 

jJ. Q' . dense, moist) (no odor, no sheen) ~ y; 
IJ 

SP •. , '. -:\ - Concrete surface seal 
2 e4 0 Brown, fine to medium SAND (medium ,. ,. material 

dense, moist) (no odor, no she€n) , .~ 

3 
o 

a1 

o 
14 

4 a1 12 o 

5 a1 14 o 

6 a1 18 o 

7 a1 20 o 

8 a1 20 o 

9 a1 30 o 

10 ~ a1 
¥ 

16 
o 

ATD 

/," :,; 

~~ ~ ~ --- Bentonite chips annular 

/ / :y/I-... seal V / 01 '- 2-lnch diameter, 
V / V> Schedule 40 PVC well 'i ~ casing 

I .<. I. < ..... ~20/40 Colorado sand 
I • ••.•. pack 

t:= 
l= 
l= 
l= 
l= 
l= 
l= 
t::= 
l= f.--
l= 
~ 

• .... 10/20 Colorado sand 
pack 

::::= 
~ 
1--...... -I---2-inch diameter, 
l= Schedule 40, PVC '== scre€n (0.020-inch slot 

.. ==- .' size) 

'.=. .= '=, 
.= 
= .= 
'=', , , .' ::::= 

-

-

a1 12 0 SP Gray, fine to medium SAND (medium 
.. ,I 1 SPI "-...dense wet) (no odor no sheen) 

..-II .... ...L __ ...L __ .....l. ______ .L-...L..~0AlJL....'\ Gray, fine sandy SILT (stiff, wet) (no odor, 

11 l= 
~ ~. __ ~~·~··JI~It·==i===2T~h~~~a~d~ed~en~d~ca~p~_----~-

Notes: 

Boring Completed 10/28104 ...,n",-o..,s",he",e",n'Ll -------------------------~ Monitoring Well Completed 10/28/04 
Elevation at Top of Protective Casing = 30.43 ft. Total Depth of Boring = 18.5 ft. 
Elevation at Top of Monitoring Well Casing = 29.85 ft. -
Total Depth of Monitoring Well = 18.5 ft. 

1, Stratigraphic contacts are based on field Interpretations and are approximate. 
2. Reference to the tex1 of this report is necessary for a proper understanding of subsurface conditions. 
3, Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

-

Figure 
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AsSOCIATES 

Time Oil NW Terminal 
Portland OR 

Log of Monitoring Well LW41 S A-
~--------------------~--------------------------------~----~ 

BZT0104(e)023291 



-, 
"­
C!J 
<0 

'" o 
(J) 
o 
o 
;;; 
So! 
(f) 
f-­
o 
W 

(3 
a:: 
"-r:: z 
(3 
(5 
z 
:::; 
w 
o 
o 
~ 

<0 

'" o 
(J) 
o 
o 

'" N 

g 
L: 
Q. 
a.> 

0 
f-O 

-

~5 

-

f-10 

-15 

-

-20 

1-25 

14 

LW42S 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

a; (5 
Drilling Method: Hollow-stem Auger Monitoring Well Detail 

.0 a.> .0 (5 
E Q. E .0 a; 
::J >- (5 >- E f- 28.52 > rF Zro 0 (1) (fJ >- Ground Elevation (ft)· a.> 

~2: a; LL ro 0 (fJ -.l t------- Protective Casing 
Q.a.> 0. u; 0 :.c (fJ 

Cascade Drilling Inc. a; WIth Locking Cover 
Ec E ~ en Q. u Drilled By: 
(1)- (1) 0 a.> ~ (fJ ro Slip Cap 
(fJo(j (fJ ro f- (9 ::J s 

~k 1~ "u.o' GP Brown, sandy GRAVEL (fill) (medium dense, ~ 
e4 0 A 

0'6 9 moist) (no odor, no sheen) 1" 

2I] e4 0 g66 ~ " "~.,., f--- Concrete surface seal 
4 ,. matenal 

-:;.0'0'.' /~ L~ -:;° 0 2-inch diameter, 

~~Q ~ ~ Schedule 40, PVC well 

p(')~ casing 

~6g ~ ~ 
.~ Bentonite chips annular 

seal 

:;00 
o· . "/ 

SP Brown, fine to medium SAND (medium :...-
0 

dense, moist) (no odor, no sheen) - 20/40 Colorado sand -

0 pack 

3 a1 26 .'.~ -10/20 Colorado sand 

>-- t:::=-
pack 

t:= 
4 a1 25 0 ~ r= 

1= 
'. r= 

5 a1 24 0 1= r= 
1= r= -

6 a1 31 0 
' .. 1= r= r= 

1= 
2-inch diameter, 

7 a1 18 0 'r= Schedule 40, PVC r= screen (0.020-inch slot 

SP Gray, fine to medium SAND (medium =' size) 

] a1 22 
220 dense, moist) (strong petroleum odor, slight = 

8 =. sheen) 

.~ 
-

Becomes wet at 14 ft, moderate sheen, 

9 a1 12 587 
strong petroluem odor '2' 

. =: -

¥ . .'=. 
. c-- . 

ATD . = 
10 a1 10 15 = 

. , , SP/ Gray, fine sandy SIL T (st~~, wet) (strong ••• '. ~ Threaded end cap 
\..M1..; . oetroluem odor no sheen 

Boring Completed 10/28/04 Monitoring Well Completed 10/28/04 
Total Depth of Boring = 17.0 ft. Elevation at Top of Protective Casing = 30.95 ft. 

Elevation at Top of Monitoring Well Casing = 30.45 ft. 
Total Depth of Monitoring Well = 17.0 ft. 

-

-

-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 
Time Oil NW Terminal 

LANDAU Portland OR Log of Monitoring Well LW42S A-
AsSOCIATES 
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LW43S 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

~ <Jl :8 (5 Drilling Method: Hollow-stem Auger 

§ S;;o ~E Qi 

Monitoring Well Detail 

Z (ij r- 0 15 (J) >. Ground Elevation (ft)·_ -=2::..:8~.4..:.:::.3________ if; r r 11 In -
~ 2: ~ ~ 0 E ~ --l - r-- Proteclive Casing 

E-E E ~ U; n. () Drilled By: Cascade Drilling Inc. * Wlth Locking Cover 

-1-c?5 .IJ-;;;;.+-:-(1J-+-m-f----r--:--+-r,.,.U.OoC).,-.. ~ ... ,-Oo.-j:.~~"'pc-+-~Boo-r-OWln-,-sa-nd-,-y-G~RA~VC-OE=eL,--,-(m-ed--c-iu-m----cd-en-s-e-, ____ -+ __ s_--,:~ "'; ",,,,"p 
~. moist) (no odor, no sheen) ~_I' D 

2 IJ e4 0 P. A Q. A' :-1'-Concrete surface seal 
SP BroWln, fine to medium SAND wth gravel ,'matenal 

(medium dense, moist) (no odor, no sheen) '/~~ ;/I? 

SP BroWln, fine to medium SAND (medium 
dense, mOist) (no odor. no sheen) ~~ 

~ ~r-- Bentonite chips annular 

~ // ~~~h diameter, -

V / ~ Schedule 40, PVC well -p o 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

a1 18 

a1 18 o 

a1 17 o 

a1 24 o 

a1 25 219 

20 
117 

a1 20 o 

a1 11 o 

a1 12 o 

a1 15 o 

a1 10 o 

a1 2 o 

Boring Completed 10/28/04 
Total Depth of Boring = 23.0 ft. 

SP Gray, fine to medium SAND (medium 
dense, moist) (strong petroleum odor, slight 
sheen) 

No sheen 

Slight sheen 

Moderate sheen 

'Sl 
ATD 

1/ / 1/ / casing 

~ ~ f- 2040 Co"",';" ~"d 
pack 

. : ... - 10/20 Colorado sand 
. pack r= r= r= ... 

~ 

= = = = = = = 
= 
= 
= ~--I..'-'--J----2-inch diameter, .. = Schedule 40, PVC == screen (0.020-inch slot ... = size) ... = 

.=. 
-r= .. g. 
I--- . .... ... t:= •... '. t:= . 

.... ~ .. 
·r-M~L~·f----~G~ra-Y-,~fin-e-s-a-n'dy~S"IL~T~(~st~iff',-we-et)~(s't-ro~n-g----~ 

petrleum odor, slight sheen) 

........... Threaded end cap 

Monitoring Well Completed 10/28/04 
Elevation at Top of Protective Casing = 31.12 ft. 
Elevation at Top of Monitoring Well Casing = 30.66 ft. 
Total Depth of Monitorinq Well = 23.0 ft. 

Notes: 1. Stratigraphic contacts are based on field Interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'Soil Classification System and Key" figure for explanation of graphics and symbols. 
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(9 
0 
-' 
-' 
-' w 
3: 
-, 
Q. 
(9 

ill 

'" 0 

'" 0 
0 

~ 
ii) 
f-
'-' w 
C3 a:: 
Q. r:: z 
(5 
<5 
z 
:J 
w 
0 
0 
~ 
.,. 
0 

~ 
ill 

'" 0 

'" 0 
0 

'" N 

g 
.r:: 
0. 
<ll 

0 
1-0 

1-5 

1-10 

-15 

f---20 

-25 

SAMPLE DATA 

a; <5 
.D <ll .D 0 
E Q. E .0 
:J >- (5 >- E r-zm 0 ro if) >-
~C: a; LL ro '-' if) 

Q.<ll Q. U5 0 :co if) 

Ec E ~ en Q. 0 
ro- ro 0 <ll \'! if) 
if)oIj if) iXi r- (') => 

1IJ e4 0 b~o GP 

SP 

2IJ e4 0 

3 ~ a1 24 
0 

4 a1 24 0 

5 a1 30 0 

6 a1 24 0 

7 a1 30 1296 
SP 

8 J a1 16 
596 

9 a1 14 202 

'1 1 SPI 
. \..M!J 

Boring Completed 10/28/04 
Total Depth of Boring = 15.5 ft. 

LW44S 

SOIL PROFILE 

Drilling Method' Hollow-stem Auger 

Ground Elevation (ft)· 28.53 

Drilled By: Cascade Drilling Inc. 

Brown, sandy GRAVEL (medium dense, 
moist) . (no odor no sheen \ 

Brown, fine to medium SAND (medium 
dense, moist) (no odor, no sheen) 

Gray, fine to medium SAND (medium 
dense, wet) (strong petroleum odor, slight 
sheen) 

Gray, fine sandy SILT with wood debris 
,(stiff wet) (mild petroleum odor no sheen) 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

~ 

(j) 
> 
<ll 
-l 

a; 
ro 
S 

¥ 
ATD 

GROUNDWATER 

Monitoring Well Detail 

F 
~h ~ 

Protective Casing 
with Locking Cover 
Slip Cap 

".,'4 ",,''1'~Concrete surface seal 
,. , matenal 

/,~ /: 
~:% /; .. 

b?
~ BentOnite chip annular 

V / h.. seal 
V/ / /1 ~2-inch diameter, 

.•• < Schedule 40, PVC well 
I-~ casing 

>--1< < <I "--- 20/40 Colorado sand r== pack r== r== r== r== t:= ' .• ;,icf-------- 10/20 Colorado sand 
c:= pack 
c:= 
t= 
t= 
c:= 
t= 
t= 
I---~~-- 2-inch diameter, 

',".t= Schedule 40, PVC 
. .'. t= . screen (0.020-inch slot ........ g,.. size) 

'. C:=.' 

...... ~ ..... . 
'= "=. 
...... ~ .. 
.~ Threaded end cap 

Monitoring Well Completed 10/28/04 
Elevation at Top of Protective Casing = 31.28 ft. 
Elevation at Top of Monitoring Well Casing = 30.86 ft. 
Total Depth of Monitoring Well = 15.5 ft. 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 

Figure 

-
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CJ 
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ill 

'""' 0 
01 
0 
0 
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f--

-20 0 
w 
(3 
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Q. 
F== 
z 
<.5 
(') 
z 
:::; 
w 
0 
0 
;; 

" '2 
'""' N 

1-25 
ill 

'""' 0 
CO> 
0 
0 

'""' N 

LW45D 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

ill (5 
Drilling Method: Hollow-stem Auger Monitoring Well Detail .a Q) .a (5 

E 0. E .a ill 
::J >- (5 >- E I- Ground Elevation (ft)· 33.72 > zm 0 ro (f) >- Q) r 11 '" l ... ro (f) 
.!!!2: Q) LL 0 ...J 

0.Q) Ci Ul 0 E (f) ... 
Ec E ~ t5 0. 0 Drilled By: Cascade Drilling Inc. Q) 

ro ro ro- m 0 Q) c'5 
(f) 

(f)06 (f) iii I- ::J S 
":)'.0,.'0".' GP Brownish-gray, sandy GRAVEL (medium 

,. 
.~. 

:J~P dense, moist) (no odor, no sheen) " - ,;, 

:J 0 
., +L..-- Concrete surface seal 

i, 
1;:>6 0 '~'T ~.' material 

\ 
-- ~ . -

SP Brown, fine to medium SAND (medium ~'. r; .t.'I>. 

dense, moist) (no odor, no sheen) t7; ~ 
~ ~ 
~ ~ -

~ ~ -

~ ~ 
1 a2 13 0 :% ~ 

~ r% 
2 b2 9 0 ~ t% 

f---- 2-inch diameter, 
Schedule 40, PVC well 

~ ~ 
casing 

3 a2 14 0 
- Bentonite chip annular 

~ ~ 
seal -

4 b2 11 0 ~ ~ 
:% ~ 

5 a2 15 0 ~ ~ 
6 b2 15 0 ~ ~ 

:% ~ -

7 a2 14 0 ~ t% 
~ ~ 

8 b2 8 0 
I> 

.,.: f---- 20/40 Colorado sand 
pack 

9 a2 22 0 ... ~ - 10/20 Colorado sand 
pack 

-

10 b2 10 0 
~() ...... --= , = ' .. = = 

11 a2 15 0 = = = = 
12 b2 11 = 0 = f== r= 

t= -

13 a2 24 0 f-- )"i -

Notes: 1. Stratigraphic contacts are based on field Interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 

LANDAU 
AsSOCIATES 

Time Oil NW Terminal 
Portland OR 

Log of Monitoring Well LW45D A-
(1 of 2) 

BZT0104(e)023295 



G 
o 
--' 
--' 
--' w 
~ 
--, 
a. 
G 
<D 

'" o 

'" o 
o 

1--" 

g 
.r:: 
0. 
<D 
0 

-25 

1-30 

-35 

1-40 

;;; -

&5 
f-
[rl-45 

(3 
n: 
a. 
e:: z 
(9 

G z 
:::; 
w 
o 
o 
~ 

3 eo -
N 

<D 

'" o 

'" o 
o 

'" N 

1-50 

LW45D 
--,--" -

SAMPLE DATA SOIL PROFILE 

ill 0 
Drilling Method" Hollow-stem Auger .0 <D .0 (5 

E 0. E .0 
:J >- (5 >- E zm f- 0 ro (j) >- Ground Elevation (ft)· 33.72 
~2: ill LL ro () (j) 

0.<D Ci en 0 E (/) 
Cascade Drilling Inc. Ec E ~ tl 0. U Drilled By: 

ro- ro 0 <D ~ (/) 
(/)o(j (/) m f- a :::J 

SP 
-

SP Gray, fine to medium SAND (medium 

14 b2 17 0 
dense, mOist) (no odor, no sheen) 

15 ~ a2 25 
0 

16 b2 13 0 Becomes wet 

SPI Gray, fine sandy SILT (stiff, wet) (no odor, 

17 a2 7 0 ML no sheen) 

Boring Completed 11/01/04 
Total Depth of Boring = 31.5 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

ATD 

GROUNDWATER 

Monitoring Well Detail 

"L-Incn mameter, 
Schedule 40, PVC 
screen (0.020-inch slot 
size) 

Threaded end cap 

Monitoring Well Completed 11/01/04 
Elevation at Top of Protective Casing = 33.72 ft. 
Elevation at Top of Monitoring Well Casing = 33.36 ft. 
Total Depth of Monitoring Well = 31.5 ft. 

2. Reference to the tex1 of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 

IA LANDAU 
" AsSOCIATES 

Time Oil NW Terminal 
Portland OR Log of Monitoring Well LW45D A-

(2012) 
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;J, 
iO 
t 

8. ., 
a: .. 
1i 
a; 
a: ., 
~ 

l 
'" 6 
~ 
F 
0 

§ 
15 

MW-N 

SAMPLE DATA SOil PROFilE WEll DETAil 

OJ 0 -
D '" D 0 a. 

- 9" -v Well Casing 
E - E .c >- >- E 0 

_/ Drilling Method: 9" Hollow Stem Auger 
:0 I--= ziij 0 - > lL - .,~ OJ "-

£ -., Ci '" a. _ 
a. E5 E ~ 

0 

'" '" '" 0 (f)~ (f) in 
'-0 

1-5 

1 J] b2 14 

1-10 • 

2 --.J b2 15 

-15 

:) b2 14 

b2 14 

I- 20 

t-- 25 

- 30 

'" OJ 
0 

u; 
'" I-

NA 

58 
637 

31 
368 

NA 

(f) 

0 
:.c 
a. 
'" <'3 

>-
(f) 

(f) 

U 
(f) 
J 

SP 

Ground Elevation (It): .;:20.:9:..:2::.4-'--__________ _ 

Brown fine to medium SAND (loose to 
medium dense, moist) 

,... 

~ ~~ :oncrete . 

1-+-,;";,";'. +-::SP:-;:--t------------------------iV v.::..- i entonlte ChipS 
Gray fine to medium SAND; occasionat thin ~% /~ /". 2-inch Diameter Schedule 

, .. 

ill t.4L 
SM 
~ 

silt layers and organic material (loose U 40 PVC Pipe 
to medium dense, moist) (faint diesel-
type odor) '= 

(Thin silt layer about 4-mm thick 
at 11.3 ftl 

(Becomes wet. slight sheen) 

Gray SILT with very fine to fine sand 
layers and trace clay; occasional organic 
material (stiff, wet) (faint diesel-type 
odor) 

Gray fine to medium SAND (med:um dense, 
moist) 

-

. -I'::/V 2-inch Diameter Schedule 

. - ~'.', 40 PVC Screen 
. 1- . (0.02-inch Slot) 

'.:~'" 10-20 Sand Pack 

'Sl 
ATD 

w,ar- Screwed on End Cap 

r'--L-...L.....L......L....J'o.BentoOite Chips 

-

-

Boring Completed 05/31/94 
Total Depth, 18.0 

Well Completed 05/31/94 
Elevation at Top of Well Casing, 31.95 
Elevation at Top of PVC Casing' 31.40 

-

Notes: 1. Stratigrap!>ic contacts are based on field inlerpretations and .re approximate. 

~I 

2. Reference to the text of t!>is report is necessary for a proper undefstanding of subsurface conditions. 
3, Refer to "Soil Classirication System and Key" figure for explanation of graphics and symbols. 
4. We" variance for weR seal and pre-development waiting period obtained form Oregon Wate< Resources Department. 

Boring and Monitoring Well MW-N I Figure A-2 

A-2 

BZTO 1 04( e )023297 



SAMPLE 

" D '" E n 
>-

::> I-Zoo - > c; C)~ 

:5 
-C) a. 0._ 

0. EE E 

'" co co 
0 (j)oIJ UJ 

1-0 

f-5 1)] b2 

f- 10 

2)] 
b2 

~ 
<3 
to 
8. ., 
a: ., 
~ 

f- 30 

Oi 
a: 

" 
J 
;:, 

0 
~ 
i= 
0 Notes, 

~ 
~ 

~I 

MW-O 

DATA SOIL PROFILE WELL DETAIL 

1. 

2. 

3. 
~. 

0 
0 

LL 
"-en 
3: 
0 
in 

8 

10 

0 
D 
E 
>-

~ (j) .. 
0 0 :.c - n 

en co ., 
(; I-

NA .... 
.... .... 
.... 

." 

.. 

NA 

0 
D 
E 
>-

(j) 

(j) 

0 
(j) 
:::> 

SP 

Drilling Method, 9" Hollow Stem Auger 

Ground Elevation (ft): ..:.2:..:9'-.:.,,3,,8 ___________ _ 

Brown fine to medium SAND with trace 
coarse sand (medium dense, moist) (til!?) 

S2 
ATD 

f-- 9" - V Well Casing 
_/ 

"'"" 

B IT 
V 
l/, 

Concrete 

Bentonite Chips 

~ 
~ ~ ~ 

2-inch Diameter Schedule 
40 PVC Pipe 

~ ---- .. --------- . ..... ---'- ---
- .... 2-inch Diameter Schedule 

. _7: 40 PVC Screen 
. (0.02-inch Slot) 

-

= :.: 
=...:~ 10-20 Sand Pack 

-

-

~ Screwed on End Cap 

Boring Completed 05/31/94 
Total Depth, 300 

Well Completed 05/31194 
Elevation at Top of Well Casing' 
Elevation at Top of PVC Casing 

32.31 
32.03 

Stratigraphic contacts afe based on fietd interpretations and are ~pproximate. 
Reference to the text of this report is necessary for a proper undefstanding of subsurface conditions. 
Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbots. 
Wen variance for well seal and pre-devetopment waiting period obtained form O<egon Water Resources Department. 

Boring and Monitoring Well MW·O I Figure A-3 

A-3 

BZTO 1 04( e )023298 



'3. 
i3 
e 
8. 
(I) 

II: 
(I) 

1& 
a; 
II: 
(I) 

.s 

] 
;;;, 
0 

~ 
F 
0 

N 
8 
15 

-= --
:f 
a. 

'" 0 
-0 

-5 

r- 10 

r-- 15 

- 20 

c- 25 

~ 30 

SAMPLE 

OJ 
'" D 

E a. 
>-:> Zco >-

> ., 
I)~ 
-I) Ci 0._ 

ES E 
'" '" (fJ." (fJ 

:1 b2 

b2 

MW-P 

DATA SOIL PROFILE WELL DETAIL 

(; I-- 9- -
D - V Well Casing 0 - E D 
>- E 

Drilling Method, 9- Hollow Stem Auger ,---/ 0 
0 
u. 
"-
(I) 

~ 
0 
iIi 

13 

15 

~ (fJ >-
'" (fJ 

0 0 Ground Elevation (tt): 2804 i3. en - a. 
(I) 

'" 
0 

'" (? en 
>- :::l 

SP Brown fine to medium SAND (loose. 

SP 
......... {(jll) (s trong gasoline odor) 

Gray fine 10 medium SAND (loose to 
medium dense. moist) (fill?) (strong 
ga soline odor) 

..... 

..... 

.... 

.. .. .. 
.... 

(Becomes wet with sheen) 

NO(1O) 

4iA III ML Gray SILT with trace clay and very 
NA occcasional organic material and very 

fine sand layers about 1 to 2-mm 
(stiff. wel)(faint hydrocarbon odor) 

Boring Completed 05/31194 
Total Depth, 17.5 

,... 

~ moist) 
7 .... Concrete 

./ / / 
... Bentonite Chips 

t% ~ ~ 4-inch Diameter Schedule 
40 PVC Pipe 

.. 1-
--- ------- . . . . 

7: 
V 4 -inch Diameter Schedule -

40 PVC Screen - fO.02-inch Slot) 
.. ---.. - ... - __ 10-20 Sand Pack ,;-. .. -.----.. -.---

SZ --
ATD -

-----

~ fine SAND; r"Screwed on End Cap 

fine to 

Benlonite Chips 

Well Completod 05/31194 
Elevation at Top of Well Casing, 30.56 
Elevation at Top of PVC Casing, 29.96 

-

-

-

-

Notes, t. Stratigraphic contacts are based on field intefpretahons and afe apptoximate 
2. Reference to the text 01 this fepott is necessary lOf a propef understanding 01 svbsvtlace conditions. 
3. ReIer to -Soit Classification System and Key- ligure lOf explanation of graphics and symbols. 
4. Well variance lOf wen seal and pre-development waiting pe<iod obtained lOfm Otegon Watef Resources Depaftmen!. 

~I Boring and Monitoring Well MW-P Figure A-4 

A-4 
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,>~, ; 

(j, 
<3 
1: 

8. 
'" cr: 

i ., 
cr: .. 
J 
;0;, 
0 

~ 
F 
0 

N 
8 
M 
N 

-
~ 
n ., 
0 

1-0 

-5 

-10 

-15 

I- 20 

- 25 

r- 30 

MW-Q 

SAMPLE DATA SOIL PROFILE WELL DETAIL 

(j 
D C) 

E n 
>- 0 ::> I-Zco 0 

> Ci u. 
C)~ "--C) a. ., n_ 
EE E ~ 

0 to .. 
eno(J en ro 

1)] b2 12 

:1 b2 12 

b2 18 

(5 
D (5 
E D 
>- E 

~ en >-.. 
0 

en 
0 c; en 
(ij n 0 ., ., 

(; en 
I- :;) 

SP 

SP 

210 
16,340 

NA 

NA III Ml 

'--- SP 
'--=-J 

Drilling MethOd: 11" Hollow Stem Auger 

Ground Elevation (tt): ..;:2:.;;8:.:;_3::;2=---_________ _ 

- 11" -V Well Casing 

,--/ 
r-

Brown fine to medium SAND (loose to r---7 -r-;- C 
medium dense, moist) (filiI {strong / V/ / oncrete 

gasoline odor! v.:: -' Bentonite Chips 

'-G-r-a-y-'-in-e-to-m-e-d-iu-m-S-A-N-D-(m-e-d-iu-m-d-e-n-s-e-,----./ ~ I? -' 4 -inch Diameter Schedule 

moistl {filiI (strong gasoline odor) ~ ~ 40 PVC Pipe 

(Becomes wet, sheen) 

Gray SILT with trace clay and very fine to 
fine sand; occasionat organic material and 
gravel {very stiff, wet to moist} 

Gray fine to medium SAND (medium dense, 
moist) 

'Sl 
ATD 

_. ':: .. -

-

- (_:/ '" 4 -inch Diameter Scr,edule 
. -V 40 PVC Screen 
·1- - (O_02-inch Siotl 

-. =: ..... ~ 10-20 Sand Pack 

/ / / ~r- Screwed on End Cap 
'-"------"------"'-------''--1 ..... Benton.te Chips 

-

-

-

Boring Completed 05/31/94 
Total Depth , 18_0 

Well Completed 05/31/94 
Elevation at Top of Well Casing, 30.77 
Elevation at Top of PVC Casing, 3036 

-

Notes: t Stratitlfaphic contacts are based on field interpretations and are app<oximate. 
2_ Reference 10 the text of this report is necessary for a p<oper understanding of sub5Ufface condilions_ 
3_ Ref .... to "So~ Classification System and Key- figure for explanation of graphics and symbols_ 
4. Well variance for well seal and p<e-development waiting period obtained form Oregon Water Resources Department. 

~ Boring and Monitoring Well MW-O I Figure A-5 

A-S 
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SAMPLE 

a; 
D 

., 
E a. 

>-
:J 

-::: zc;; t-

:= > 
.,~ CD 

== 
-., a. 0._ 

a. ES E ., 
'" 

., 
0 (/)o(j (/) 

f-o 

f-5 

" 

f-1O 1)] .:" b2 

2 b2 

f- 15 
3 b2 

4 b2 

5 b2 

- 20 6 b2 

' .. ~ 
(. 

f- 25 7)] b2 

~ 
<0 
to 
8. ., 
cr: f- 30 " i 
a; 
cr: 

~ 
0 
~ 
F 
0 

Notes: 

N 
8 
M 
'" 

~ 

MW-R 

DATA SOil PROFilE WELL DETAil 

-0 
o 

LL 
"-
<II 
~ 
0 
in 

10 

16 

19 

20 

17 

17 

16 

0 
.0 0 
E .0 
>- E 

~ (/) >-
OJ 

.~ 
(/) 

0 
£; (/) - a. 

<II '" 
0 ., 

(3 (/) 
I- ::> 

SP 

NA 

NA 

. 
NO 

NA 

NA 

NA 

SP 

• NO 

Drilling Method: 9- Hollow Stem Auger 

Ground Etevation (ttl: ...:2:.:7.::9"'3::-__________ _ 

Brown fine to medium SAND (loose to medium 
dense, moist) 

(Faint, sweet. soap·tike odor 

(Becomes wetl 

Gray fine to medium SAND (medium dense. 
wetl (taint dieset·type odor) 

'Sl 
ATD 

Well Casing 

1:7 ITt- Concrete 

V 1/ 
~ I~~ Bentonite 

~~ . ~ 

Chips 

-
. -I:;'f.- 2-inch Diameter S<;:hedule 

~ .. '.: 40 PVC Pipe 

-

' .. : V 2-inch Diameter Schedule 
.. =V 40 PVC Screen ... 1= (Q.02.inch Siotl 

-
..... 1>- 10-20 Sand Pack 

-

~ Screwed on End Cap 

Boring Completed 05/31194 
Total Depth, 30.0 

Well Completed 05/31194 
Elevation at Top of Well Casing = 30.86 
Elevation at Top of PVC Casing = 30.47 

1. Siratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to -Soit Classification System and Key- figufe for explanation of graphics and symbols. 
4. Wen variance tor we" seal and pre·developmenl waiting period obtained form Oregon Water Resources Department. 

Boring and Monitoring Well MW-R Figure A-6 

A-6 
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(,') 
o 
--' 
--' 
--' w 
3: 

00 

;; 
o 

"" N 

OX1S 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

CD (5 
Drilling Method' Hollow-stem Auger Monitoring Well Detail 

.D Q) .D (5 
E c. E .D a; 
::J >- 0 >- E f- E (f) Ground Elevation (ft)' 30,69 (MSL) > F" g z(ii 0 >- Q) 

~2: CD LL c. () (f) .J Protective Casing 
..c c.Q) 0.. U5 ~ E (f) CD n. E'E E 3: c. 0 Drilled By: Cascade Drilling with Locking Cover 

Q) co- co 0 0 ~ (f) ro Slip Cap 
0 (f)od (f) Cii 0::: C) ::J - s 

~k 1-0 SP Brown, fine to medium sandy GRAVEL ~ . 
(mOist, medium dense) (no odor, no sheen) • '.> i- f----- Concrete surface seal 

4 , .' , material ,. ,. 
(,< V 
~ ~ 

2-lnch Diameter 
Schedule 40 PVC Pipe 

~ ~ 
- Bentonite chips annular 

SP Gray, fine to medium SAND (mOist, medium 
seal 

1-5 
dense) (no odor, no sheen) f/ /( ~ 

· . 
f----- 20/40 Sand pack 

· . 

· . · . -'. .. ' 

. ", ~ · . 

· . ~ -
' .. ~ ' .. -

f--10 

S-1! 

mild petroleum odor 
~ -

· . ~ 
b2 13 1.8 · . ~ 

· . ~ ' .. 
· . ~ -

. ", · . ~ 

s-21 
· .' ~ 

' .. l:=: 
b2 15 1018 · . petroleum odor becomes strong 2 Inch Diameter, 

· . ~ Schedule 40 PVC 
~ Screen (0.020-inch Slot 

.. ' .. 1= ' .. 
Size) 

1-15 " ' . ~ -

S-3~ 747 
becomes wet l= 

b2 16 · .' ~ 
' .. l= 

· , ~ 
.'~ .' f----- 10/20 Sand pack · . petrotem odor becomes mild ~ 

S4' 

'Sl- ~ · . ATD " . l;;;;;;; 
b2 16 56 '. 

Threaded end cap 

~ 
Gray, SILT with fine sand (wet, stiff) (no 

Ml odor no sheen) 

1-20 Boring Completed 06/14/02 Monitoring Well Completed 06/14/02 
~ 

Total Depth of Boring = 19.0 ft. Elevation at Top of Protective Casing = 33.82 ft. 
Elevation at Top of Monitoring Well Casing = 33.38 ft. 
Total Depth of Monitoring Well = 20,5 Ft, 

-

--25 

-
f-- 30 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2, Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'Soil Classification System and Key' figure for explanation of graphics and symbols. 

Figure 
Time Oil - NW Terminal i4 lANDAU Portland, OR 

Log of Monitoring Well OX1 S A-
AsSOCIATES 
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Cl 
0 
--' 
--' 
--' w 
3: 
--, 
a. 
Cl 

;; 
0 

M 
~ en 
f-
() 
W 

(3 
0:: 
n. r:: z 
(3 
G z 
::J 
w 
0 
0 

~ 
... 
52 
§ 
'" 
;; 
0 

'" '" 

g 
.c 
0. 
<ll 
o 

f-O 

f-5 

!-10 

f-15 

f-20 

1-25 

!-30 

SAMPLE DATA 

Q; 
.0 
E 
~ 

Z(ij 

~2: 
O-<ll 
EO: co­
(/)06 

s-11 
S-2! 

S-3]] 

<ll 
0. 

~ 
'­
<ll 
n. 
E 
CO 
(/) 

b2 

b2 

b2 

b2 

14 

14 

10 

8 

o 
0:: 

29 

265 

175 

43 

(5 
.0 
E 
>­

(/) 
() 

:c 
0-
~ 

C) 

.. 

.,' . 

. ", 

. ", 

(5 
.0 
E 
>­
(/) 

(/) 
() 
(/) 
::J 

GP 

SP 

_L-L_L------'--__ -L·cLl-'-l--l, SMI 
ML 

S4' 

Boring Completed 06/14/02 
Total Depth of Boring = 19.0 ft. 

OX2S 

SOIL PROFILE 

Drilling Method: Hollow-stem Auger 

Ground Elevation (tt)· 28.99 (MSL) 

Drilled By: Cascade Drilling 

Brown, fine to medium sandy GRAVEL 
(mOist, medium dense) (no odor, no sheen) 

Gray, fine to medium SAND (moist, medium 
dense) (no odor, no sheen) 

mild PCP odor 

odor becomes strong 

slight sheen at 15.5 ft., becomes wet 

Gray, fine sandy SILT (wet, soft) (no odor, 
no sheen) 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

¥ 
ATD 

GROUNDWATER 

Monitoring Well Detail 

~;,:~ , .• :.,------------1 

.;: /11"1 I~t------- Concrete surface seal 

." material 
I;!-' 

t% 
~t------- Bentonite chips annular Iy seal 
" 7 2-inch diameter 
i/< schedule 40 PVC pipe 

.• : ..••... ~ 20/40 Sand pack 

J .. -- 10/20 Sand pack 

I--1= .' 
1= 
1= 
1= 
1= 1= '.' 
1= 
f::= .= -
t=::::J,o-'--+--- 2-inch diameter = schedule 40 PVC = screen (0.020-inch slot '.,= '.' size) 

= = ='., 
"'='., 

= = = ' .. t;;;:;;;; 
L::..Jiiii~:d--Threaded end cap 

Monitoring Well Completed 06/14/02 
Elevation at Top of Protective Casing = 28.99 ft. 
Elevation at Top of Monitoring Well Casing = 28.69 ft. 
Total Depth of Monitoring Well = 18.5 ft. 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 

Il LANDAU 
AsSOCIATES 

Time Oil- NW Terminal 
Portland, OR Log of Monitoring Well OX2S A-

~--------------------~--------------------------------~----~ 
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C> 
0 
-' 
-' 
-' w 
:;: 
..., 
n. 
C> 

0 
0 

;;; 
~ 
(f) 
t-o w 
6 
0:: 
n. 
r:: z 
(3 
G z 
::::; 
w 
0 
0 
~ 

" 
~ 
<0 

0 
0 

;;; 
N 

OX3S 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Qj (5 
Drilling Method' Hollow-stem Auger Monitoring Well Detail .0 Q) .0 (5 

E 0. E .0 a; 
:J >. 0 >. E f- E (f) Ground Elevation (ft)· 30.25 (MSL) > r"'"l g z(ii 0 >. Q) 

~2: Cii LL 0. 0 (f) -1 

.r::. o.Q) Ci. Ui S :c (f) 
Cascade Drilling Qj 

0. Ec E :;: 0. 0 Drilled By: 
Q) ro- ro 0 0 ~ (f) ro 
0 (f)~ (f) m a:: <.9 ::J - 5 

f-O 
p~o. GP Brown, fine to medium sandy GRAVEL 

't>' •• ,......---II.. .. 
:~.. 4 

Po·P (moist, medium dense) (no odor, no sheen) 4 

~ 
.,' 
i~ f--- Concrete surface seal P Q 

'4 . v. 
p()o ',: 

" material 
pO '. ~ ~ 

·O··D. 

~ t% Po'P P Q 
p()o t% ~ f--- Bentonite chips annular pO .. 

· '.0. seal · . SP Gray, fine to medium SAND (moist, medium /; · . 2-inch diameter 
dense) (no odor, no sheen) // 7( -5 · . 

schedule PVC pipe -

--- 20/40 Sand pack 
· . · . 
'. · . . ' 
· . 

· . . --- 10/20 Sand pack 
· . 
'. = . ", = ' .. = ' .. 
· . = · . 
'. r= 

-10 

S-1! 

. ", .. ' t= 
-

b2 12 .31 
' .. t= ' .. 

· . = · . 
· . = .' = = -

s-21 · . · . = 
2-inch diameter -

b2 16 921 '. '. strong petroleum odor schedule 40 PVC 
.' = screen (0.020-inch slot 

'¥ = ' .. slot size) 
· . = 

-15 

S-3~ 
ATD = -

996 
.. ' = 

b2 8 ' .. = ' .. 
· . = · . = ",':' = 

s~l 
' .. ~ 

11 Gray, SILT with fine sand (wet, medium stiff) 
Threaded end cap 

b2 6 101 SM! 
ML (no odor, no sheen) 

Boring Completed 06/14/02 Monitoring Well Completed 06114102 
-20 

-
Total Depth of Boring = 19.0 ft. Elevation at Top of Protective Casing = 30.25 ft. 

Elevation at Top of Monitoring Well Casing = 30.01 ft. 
Total Depth of Monitoring Well = 18.0 ft . 

-
-25 

-
-30 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'Soil Classification System and Key· figure for explanation of graphics and symbols. 

Figure 

IA lANDAU 
AsSOCIATES 

Time Oil- NW Terminal 
Portland, OR 

Log of Monitoring Well OX3S A-
~--------------------~--------------------------------~----~ 

BZT0104(e)023304 



;; 
o 

'" N 

OX4S 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

u; 0 Drilling Method' Hollow-stem Auger Monitoring Well Detail .0 Q) .0 0 
E Q. E .0 Qi 
::J >- (5 >- E 
Zro l- E (f) Ground Elevation (ft)· 30.80 (MSL) > 

F g 0 >- Q) 

!!?2: u; LL Q. () (f) -.J _ Protective Casing 
.c Q.Q) 0. u; .s :.c (f) '-

n. Ec E 3: Q. 0 Drilled By: Cascade Drilling Q) With Locking Cover 

Q) ro- ro 0 0 ~ (f) ro Slip Cap 
0 (f)o(j (f) iJ5 0:: <.9 => - S rr: f-O 

SP Brown, fine to medium SAND with trace ~ , 
gravel (moist, medium dense) (no odor, no 

• . P .;~ - Concrete surface SBal sheen) 4' • 
4 '. material ,. ,. 

/" /. 

~ ~ f-- Bentonite chips annular -

~ ~ seal 
2-inch diameter 

-5 
// '/ schedule 40 PVC pipe -

· . SP Gray, fine to medium SAND (moist, medium 
-20/40 Sand 

· . 
'. dense) (no odor, no sheen) 

· . . --10/20 Sand pack · . 
· . ~ . ", r=: 

' .. ;::::::; ' .. 
· . :=-
'. 

-10 ' ", != -

s-11 · .' != 
b2 20 15.5 · . ' .. != ' .. 

'. != -

. ", != 
!=-

· . ' .. t= 

s-21 · . 2-inch diameter 
b2 20 16.5 " ", != schedule 40 PVC 

mild petroleum odor != screen (0.020-inch slot 
· . ' .. != ' .. size) .. != 

-15 
'. · . != 

S-3]] 

-

52.3 
· .' C 

b2 11 'Sl = 
ATD = = 

Odor becomes strong, heavy sheen, 
· .' = 

s41 

' .. iiiii becomes wet - Threaded end cap 
b2 6 547 11 SMI Gray, fine ~ndy SILT (wet, medium stiff) 

ML (mild petroleum odor, no sheen) 

f-20 
Boring Completed 06/17/02 Monitoring Well Completed 06/17/02 -

Total Depth of Boring = 19.0 ft. Elevation at Top of Protective Casing = 33.77 ft. 
Elevation at Top of Monitoring Well Casing = 33.42 ft. 
Total Depth of Monitoring Well = 20.0 ft. 

-

-
-25 

-

-

-30 
-

Notes: 1. Stratigraphie contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'Soil Classification System and Key' figure for explanation of graphics and symbols. 

Figure 
Time Oil- NW Terminal Log of Monitoring Well OX4S A-lA lANDAU Portland, OR 

AsSOCIATES 

BZT0104(e)023305 



g 
..c n. 
Q) 

o 
1--0 

1-5 

1--10 

1--15 

o 
o 
;;; 

o 
frl 

OX5S 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Monitoring Well Detail Q; (3 HI A .0 Q) .0 0 Drilling Method' olow-stem uger 
E a. E .0 
::J >.- >. E Qi 

{i ~ ~ ~ -9; E ~ ~ - t----- Protective Casing 
Z ro f- ~ E (f) >. Ground Elevation (ft),'~ -=2:.:8:..:.:,2::..l(M'-'-S=L)<-_____ ~ rr 111n --

E c E ~ 0 a. 0 Drilled By: Cascade Drilling Q) With Locking Cover 

__ Sl_;;;+_Sl-j_ai_l--_O::_-jpr .• ~;n ... ~r ... +-.. --'~~M-j----co~=-ro-~;n-t-} '(-~-O n-~'-yo-o~"" ~OCo7"~c=~o-;e-C(;;-}-ed7iu-m--'de-n-s-e-, ------j--~~rk ~ "'p Co, 

. 1:: .. b· • .. ~ f-- Concrete surface seal 

2 

3 

4 

5 

6 

a2 51 o 

~ a2 
40 

o 

a2 31 o 

a2 47 o 

a2 39 o 

a2 36 0 

1-;" ,.0. ~.4 :4 ~:~ material 

,H f;;; ~ 
D ~P V / r::~ /):. V ~ 4--BentonitechiPsannular 

tl. ·.tl Iv/ ~ seal -~ 1/) '- 2-inch Diameter 
SM Brown, fine SAND with trace silt (medium ~; V / Schedule 40 PVC Pipe 

SM 

ML 

dense, moist) (no odor, no sheen) ~ ~ f:j-:: 
'./ . '( 

'. .r-- 10/20 Colorado sand 

Gray, fine SAND with trace sm (dense, wet) 
(no odor, no sheen) 

Gray, fine sandy SILT (very stiff, moist) (no 
" odor no sheen i 

¥ 
ATD 

pack 

2-inch diameter 
schedule 40 PVC 

-

screen (O.020-inch slot _ 
size) 

Threaded end cap 

-
BOring Completed 09/17/03 

Total Depth of BOring = 19.5 ft. 

Monitoring Well Completed 09/17/03 
Elevation at Top of Protective Casing = 31.00 ft. 
Elevation at Top of Monitoring Well Casing = 30.74 ft. 
Total Depth of Monitoring Well = 19.0 ft. 

~ a. I-- 25 

~ 
§ 
C) 
z 
:; 
w 
o 
o 
~ 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2 Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "SoH Classification System and Key" figure for explanation of graphics and symbols. 

Time Oil - NW Terminal 
Portland, OR 

Log of Monitoring Well OX5S 

-

Figure 

A-l4 LANDAU 
AssOCIATES 

~--------------------~--------------------------------~----~ 

BZTO 1 04( e )023306 



OX6S 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

ill (5 
Drilling Method' Hollow-stem Auger Monitoring Well Detail 

.Q Q) .Q (5 
E n. E .Q a; 
::J >- (5 >- E 

g zm I- 0 E (J) >- Ground Elevation (ft)· 28.6 (MSL) > F-ill (J) 
Q) 

~~ LL n. () -l t---- Protective Casing 
..c n.Q) 0.. (;; S :.c (J) 

Cascade Drilling ill 
0. Ec E ~ n. 0 Drilled By: 

Wlth Locking Cover 

Q) ro- ro 0 0 ~ (J) ro Slip Cap 

0 (J)06 (J) iIi 0:: (9 :J 
- ~ 

~k 1--0 b . . ti.· GM Brown, sandy GRAVEL with trace silt ~ , 

t b 
D (medium dense, moist) (no odor, no shoen) 

ti 
•. ¢ • I--- Concrete surface seal . '. . '. material D . D 4' 4' 

b . .ti [,<- r/ g '. D 

t% t% D p .' D 

~. P ~ ~ ~ Bentonite chips annular 
.·D seal 

l-5 D ~ ~ 1----- 2-inch Diameter --

b. 
Ji Schedule 40 PVC Pipe 

'D 
/( .// 

~. b 
D ' .. .1--- 10/20Colorado sand 

D . ti. 
b. ·.D· 

pack 

~. b t= 
D t= 

DD P, t= ' .. 
pp. t= 

1-10 
D D l= --P b.' .. ' t= .. ' 

1 a2 501 0 DP ' .. l= ' .. 
5" 

SM Brown, fine SAND with trace si~ (medium t= 
dense to dense, moist) (no odor, no sheen) t= 

t= 
2 a2 40 0 ' .. 1= 

1= 
2-inch diameter 
schedule 40 PVC 

3 a2 75 0 'Sl t= screen (0.02D-inch slot 
t= ' .. size) ATD l= 

1-15 
4 ~ a2 19 

22.6 Becomes moist to wet 
t= --
l= 

SM Gray, fine SAND with trace silt (medium ' .. t= ' .. 

dense to wet) (mild PCP odor, no sheen) l= 
5 a2 20 0 t= 

l= 
~ Threaded end cap 

6 a2 14 0 ML Gray SILT .with trace fine sand and roots 
(stiff, mOist) (no odor, no sheen) 

1-20 Boring Completed 09/17/03 Monitoring Well Completed 09/17/03 --
Total Depth of Boring = 19.0 ft. Elevation at Top of Protective Casing = 31.29 ft. 

Elevation at Top of Monitoring Well Casing = 30.92 ft. 
Total Depth of Monitoring Well = 18.0 ft. 

-
'-25 

-

--
1-30 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 
Time Oil- NW Terminal IA LANDAU Portland, OR 

Log of Monitoring Well OX6S A-
AsSOCIATES 

BZT0104(e)023307 



g 
.c 
0. 
Q) 

o 
-0 

-5 

r-10 

-15 

C!> 
0 
...J 
...J 

f-20 
...J 
W 
3: 
-, 
a. 
C!> 
;; 
0 

;;; 
Sl 
(/J 
f-
0 
W -, 
0 
0: -25 a. 
F= z 
CS 
(5 
z 
::i 
w 
0 
0 

~ 

" >2 
~ 

r-30 
N 

;; 
0 

;;; 
N 

IA 

OX7S 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Monitoring Well Detail 2 Q) :g (5 Drilling Method' Hollow-stem Auger 
E n. E .a 
::J >'0 >. E ill 
Z 'iii ';:: 0 E [j) if; Ground Elevation (ft)_· _2-=.8.....;.6'--'-(M_S_L-<)______ iii rr 11 In --

.!!:' c: ~ "iii n. :2 [j) ...J - e------ Protective Casing 
E--E! E ~ ~ n. 0 Drilled By: Cascade Drilling ~ With Locking Cover 

--c\ll-::6--j--c\ll-t---m-i--n::-...--Jh~-r:~rl-G::;:3;-CM--j---;:B:-ro-wn-, -s-an-d;-y--:G"'RA=-OV-;;E=-:L-Wl-."'th-t:-ra-c-e-s7.ilt:---------t---s--.: ~ r-o.; Slip Cap 

:F:" . (medium dense, moist) (no odor, no sheen) ~h:!o . p. .' • • r--- Concrete surface seal 
. p. :4 ~.' :4 ~.' material 

"~" V/' //' 
p. /j ~~ 
p. / / ~~ 
~t.·' /j ~- Bentonite chips annular 

~ // // seal 
. p: % 2-inch Diameter -

~.'l / /; Schedule 40 PVC Pipe 

2 

3 

4 

5 

6 

a2 28 o 

~ a2 
28 

o 

a2 60 o 

a2 78 o 

a2 56 o 

a2 18 o 

~. p' 
p'. '.'~.' '. '. -- 10/20 Colorado sand 

~ .. ~. ~~ 
p = 
'~.' = Dr.'. '.,= 

SM 

SM 

ML 

Brown, fine SAND with trace silt (medium 
dense, moist) (no odor, no sheen) 

Becomes moist to wet 

Becomes dense 

Gray, fine SAND with trace si~ (dense, wet) 
(mild PCP odor, no sheen) 

Gray SILT with fine sand and trace roots 
(very stiff, moist) (no odor, no sheen) 

"¥ 
ATD 

= = ='., 
... t= '.' 

f= 
1= 
f= '.1= '.' 
~r--...::...;_--j-__ 2-inch diameter 
1= schedule 40 PVC 
1= screen (0.020-inch slot '.' f= size) 
1= f= 
~ . 

.. t= '.' 

= = = ... ~ 

~~~!S~~== Threaded end cap 
~ l)4\ Slough backfill 

Boring Completed 09/18/03 
Total Depth of Boring = 19.0 ft. 

Monitoring Well Completed 09/18/03 
Elevation at Top of Protective Casing = 31.06 ft . 
Elevation at Top of Monitoring Well Casing = 30.68 ft. 
Total Depth of Monitoring Well = 18.0 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

lANDAU 
AsSOCIXfES 

Time Oil - NW Terminal 
Portland, OR Log of Monitoring Well OX7S 

Figure 

A-

-

BZT0104(e)023308 



(!) 
o 

g 
.r::. 
0. 
Q) 

o 
-0 

1-5 

~10 

-15 

-' 1-20 
-' 
-' w 
~ 

o 
o 

'" 
~ 
~ 0. -25 
F== z 
(3 
6 
z 
:J 
w 
o 
o 
~ 

52 
§ 

o 
o 
;;; 
N 

~30 

OX8D 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

1l Q) :g ""6 Drilling Method' Hollow-stem Auger 
E 0. E .a 
::J >-- >- E Gi 
Z (ij I- 8 E (f) >- Ground Elevation (ft)·_2_B_A-'(LM_S'--L-L)______ ij; rr 13 In --

"*- ~ ~ "iii .3 E ~ ...J - ~ Protective Casing 
E c E ~ i 0 0. 0 Drilled By: Cascade Drilling ~ With Locking Cover 

__ s.l_;;;;+_s.l---+_m_+-_O::_+g .. T.~I":l .... re .... +-. -:G(f)'"'~-:-+----;B:-ro-wn-, -sa-n--'dc-y"""G"'RA"-;-;-V"'E-;-L-Wl-::t:-h -:-tr-ac-e-s7.ilt:------_---+ __ 5--, ~ ~ Slip Cap 

~. t' (medium dense, moist) (no odor, no sheen) 'J • D < f----- Concrete surface seal 

~. k . 4 A ., (\ A ., material 

)l.·.· ~ ~ 

Monitoring Well Detail 

:l. ~ ~~ :':,'00"" W'P""""'" 

~J.' ~ ~ -
SM Brown, fine SAND with silt (medium dense, /;; /;; 

moist) (no odor, no sheen) / / / / 

~~ 
~~ 

a2 37 

2 a2 18 

3 23 

4 a2 14 

5 a2 4 

6 a2 21 

7 a2 33 

8 

9 a4 

4.6 

o 

19.7 

SM 

18.1 

2.6 
ML 

o 

o 

o 

SM 

o 

Becomes moist to wet 

Gray, fine SAND with silt (medium dense, 
wet) (stong PCP odor, no sheen) 

Gray SILT with trace fine sand and wood 
debris (medium dense, wet) (no odor, no 
sheen) 

Gray, fine SAND with trace silt (medium 
dense, moist) (no odor, no sheen) 

with trace roots 

'Sl 
ATD 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

~~ 
~ ~ 
t% ~ 
~~ /;; -:.?- Bentonite grout annualr 

/ / / / seal 
~ ~ ;/ / 2-inch Diameter -
~ ~ "/ / Schedule 40 PVC Pipe 

~~ 
~~ 
~~ 
~~ 
~~ 
p;;~ 
L./ !.. 

- 20/40 Colorado sand 
pack 

.. - 10/20 Colorado sand 
pack 

:=: '.= :- .. 

=-= -. 
.•. ~ ... 
'.=. 
.... ~ ... 

Figure 

-

-

IA lANDAU 
AsSOCIATES 

Time Oil - NW Terminal 
Portland, OR 

Log of Monitoring Well OX8D A-
(1012) ~ ____________________ ~ ________________________________ L-____ ~ 
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(!) 
0 
-' 
-' 
-' w 
~ ..., 
0-
(!) 

;; 
0 

;;; 
S:i 
(f) 
I-
0 
W 

0 
IY 
0-r:: z 
(ij 
<3 z 
::i 
w 
0 
0 

f 
" '2 
;;; 

g 
L 
0. 
Q) 

0 
-30 

f---35 

-40 

r-45 

-50 

-55 

f---60 

SAMPLE DATA 

10 

11 

12 

Q; (5 
.0 Q) .0 
E 0. E 
:J >- 0 >-
Zro f- 0 E (j) ... 
~2: Q) LL 0. U 
o.Q) 0. en Eo :.c 
Ec E 3 0. 

0 ~ ro- ro 0 -
(j)o?J (j) in 0.. (9 

a4 0 

a4 o 

a4 o 

Boring Completed 09/16/03 
Total Depth of Boring = 40.0 ft. 

aX8D 

SOIL PROFILE 

Drilling Method' Hollow-stem Auger (5 
.0 
E 
>- Ground Elevation (ft)· 28.4 (MSL) 
(j) 

(j) 
Cascade Drilling 0 Drilled By: 

(j) 

:::> 
SM Gray, fine SAND with trace silt (medium 

dense, mOist) (no odor, no sheen) 

3-inch si~ lense 

3-inch silty fine SAND lense 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

-

a:; 
> 
Q) 

...J 

Q; 
co 
S 

GROUNDWATER 

Monitoring Well Detail 

.f=. '.='. 
... 1--_-1+. 1-----2-inch Diameter 
: =.' Schedule 40 PVC 
.: =': Screen (0.020-inch slot .•. ='. size) 
'.-. 
'=.' 

iii 
.~ 

~ 

Threaded end cap 

--Slough Backfill Material 

Monitoring Well Completed 09/16/03 
Elevation at Top of Protective Casing = 31.09 ft. 
Elevation at Top of Monitoring Well Casing = 30.84 ft. 
Total Depth of Monitoring Well = 36.0 ft. 

2. Reference to the tex1 of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 

-

-

-

-

IA LANDAU 
AsSOCIATES 

Time Oil- NW Terminal 
Portland, OR Log of Monitoring Well OX8D A-

(2 of 2) 
~--------------------~--------------------------------~----~ 
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CJ 
0 
...J 
...J 
...J 
W 
3: 
-, 
a. 
CJ 

0 
0 
;;; 
1i5 
f-
U 
W -, 
0 
IX 
a. 
1'= z 
C3 
15 z 
:::; 
w 
0 
0 

~ 
... 
!2 
!2 
N 

N 

0 
0 

'" N 

g 
.r= 
0. 
Ql 

o 
1-0 

f-5 

-10 

f-15 

1-20 

-25 

1-30 

SAMPLE DATA 

I) a2 67 
201 

21 a2 7 0 

Boring Completed 09/16/03 
Total Depth of Boring = 17.0 ft. 

1. 

SM 

OX8S 

SOIL PROFILE 

Brown, fine SAND with trace silt (medium 
dense, moist) (no odor, no sheen) 

Gray, fine SAND with trace silt (medium 
dense, moist to wet) (strong PCP odor, no 
sheen) 

Grav sm in drive shoe 

V-
ATD 

GROUNDWATER 

Monitoring Well Detail 

...... i--- 10/20 Colorado sand 
pack .......... ~:> 

~ 
~ 
~ f--
~ ... 
f:::= 

= = ... = 
2-inch diameter 
schedule 40 PVC 
screen (0.020-inch slot 
size) 

I pnrl",m 

Monitoring Well Completed 09/16/03 
Elevation at Top of Protective Casing = 31.05 ft. 
Elevation at Top of Monitoring Well Casing = 30.74 ft. 
Total Depth of MonitOring Well = 17.0 ft. 

Notes: 
2. 
3. 

Stratigraphic contacts are based on field interpretations and are approximate. 
Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 

-

-

-

-

-

14 lANDAU 
AsSOCIATES 

Time Oil- NW Terminal 
Portland. OR 

Log of Monitoring Well OX8S A-
~ ____________________ -L ________________________________ ~ ____ ~ 

BZT0104(e)023311 



g 
..c n. 
(]) 

0 
t-O 

. 

-5 

-10 

t-15 

.... 0 
0 
--' -20 
--' 
--' w ::: 
--, 
ll-
0 

;; 
0 

;;; 
iJ5 
I-
0 w 
(3 
0:: -25 
0.. 
0= z 
(5 
G 
z 
:::J 
w 
0 
0 

~ 

'" 0 
OJ 
N 

t-30 
N 

;; 
0 

;;; 
N 

IA 

OX9S 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Q; (5 
Drilling Method: Hollow-stem Auger Monitoring Well Detail .0 (]) .0 (5 

E Q. E .0 
Q3 :::J >, 0 >, E l- E 28.2 (MSL) > 

rF" Zro 0 if) >, Ground Elevation (It)· (]) 

~2: Q.; ~ Q. 0 if) --l r---- Protective Casing 
Q.(]) -0. (JJ .s i: (f) Q.; 
Ec E ::: Q. U Drilled By: Cascade Drilling 'Mth Locking Cover 
co- ro 0 0 ~ (f) ro Slip Cap 

ill - S if)o(j if) n.. () ::J 

;~ P p GM Brown, sandy GRAVEL (medium dense, ""i 
moist) (no odor, no sheen) (Fill) Pp • 'p • p P 6 " :41 - Concrete surface seal p . 4' 

p. ~ ... ~ ~' .. ~ material 

11 p 

lX .\-
b1 5 0 SP Brown, fine to medium SAND (loose, moist) 

~ 
2-inch Diameter 

(no odor, no sheen) ~ Schedule 40 PVC Pipe 

2JI 
~ ~ r-- Bentonite chips annular 

seal 
b1 11 

~ ~ >/ >+ - 20/40 Colorado sand 3! b1 5 0 ••••• 
pack 

<..., - 10/20 Colorado sand 

f= pack 

.. f= 

4! f= 
f= 

b1 4 0 f= 
f= 
f= 
f= 

51 Becomes medium dense t= 
0 = b1 = -

2-inch diameter .= ..... schedule 40 PVC 

'¥ 
.. =. screen (0.020-inch slot =. size) 

6 b1 12 0 SP Gray, fine to medium SAND (loose, wet) (no ATD 

=== 
odor, no sheen) 

== 7 b1 4 0 = 
... === ..... 

8 b1 2 0 === ._. 

-I 1 SPI Gray SILT With fine sand (soft, wet) (no 
-- >Iiiiiiiit: Threaded end ca[l 

ML odor no sheen) /' 
Boring Completed 07/14/04 Monitoring Weil Completed 07/04104 

Total Depth of Boring = 19.5 ft. Total Depth of Monitoring Well = 19.5 ft. 

Notes: 1. Stratigraphic ccntacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface ccnditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

LANDAU 
AsSOCIATES 

Time Oil - NW Terminal 
Portland, OR Log of Monitoring Well OX9S 

Figure 

A-

-
. 

-

-

-

-

-
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g 
.c n. 
<Il 
0 
~o 

r-5 

r-10 

r-15 

0 
0 
...J 
...J 
~20 

...J 
W 
:;: .., 
D-
o 
;; 
0 

cry 
N 

U5 
I-
0 
w 
(3 
cr: r-25 
D-
r:: z 
C3 
(9 
z 
:J 
w 
0 
0 

~ 
'<t 
>2 
~ 
N 

r-30 
N 

;; 
0 

cry 
N 

PZ1 

SAMPLE DATA SOIL PROFILE 

Q; (5 
Drilling Method' Hollow-stem Auger 

.0 <1> .0 (5 
E 0- E .D 
:J >- -0 >- E Zm r 0 E (fJ >- Ground Elevation (ft)· 28.37 (MSL) 
~~ Qj LL 0- 0 (fJ 

0-<1> 0. '" .s E (fJ 
Cascade Drilling Ec E :;: 0- C) Drilled By: 

ro- ro 0 0 ~ (fJ -
(fJoiJ (fJ iii n: <.9 => 

See boring logs RW-1 and LW-4s for 
lithology. 

Qi 
> 
<Il 

-.J 

Q; 
ro 
S 

-ci 
i!! 
2 
c 
::J 
0 
to 
C 
OJ 

0 
C 

2 
<0 
:;: 
u 
c 
::J e 
(') 

GROUNDWATER 

Piezometer Detail 

r"'"-i 
~I--- Flush Protective 
': .~, Monument . , 
. " 

4 , , 
//' 
~ 
~ 
~ 
~ 
~ 

• .J' 
4 , , 
//' ~ 
~ 
t% 
~ 
~ « 

" 

",~ 

1= 
i= 1= ',' 

f---- Concrete Surface Seal 

2-inch Diameter 
Schedule 40 PVC Pipe 

- BentOnite Chips 

20/40 Sand Fi~er Pack 

f---- 10/20 Sand Fmer Pack 

1= 1= 
~f----J.4-"-'-l--_ 2-inch Diameter, 

" ' t= Schedule 40 PVC 

-

-

s-1 ~ b2 

Gray, fine SAND with medium sand to fine 
to medium SAND (very loose, wet) 
(alluvium) 

~ Screen (0,020-inch Slot _ = " Size) 

Notes: 

2 o 

Boring Completed 04/04/00 
Total Depth of Boring ~ 16.5 ft. 

1. 

SP 

ML -
Grav. fine sandy SILT Isoft wet) (alluvium) 

~'" 

Piezometer Compteted 04/04/00 
Elevation at Top of Protective Casing ~ 28.36 ft. 
Elevation at Top of Piezometer Casing = 28.04 ft. 
Total Depth of Piezometer = 16.5 ft, 

2. 
3. 

Stratigraphic contacts are based on field interpretations and are approximate. 
Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

Figure 

LANDAU 
AsSOCIATES 

Time Oil - NW Terminal 
Portland, OR 

Log of Piezometer PZ 1 A-

-

-

-
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(') 
0 
..J 
..J 
..J 
W 
3: 
-, 
"-
(') 

0 
0 

'" Sl 
(/) 
I-
0 
W 

(3 
<r 
"-r:: z 
§ 
(') 
z 
:J 
w 
0 
0 
:;; 
"<t 
!2 
~ 
<Xl 

0 
0 

;;; 
N 

g 
.r: 
0. 
0) 

0 
1--0 

1--5 

'-10 

1--15 

I-- 20 

I-- 25 

1--30 

SAMPLE DATA 

Q) (5 
.Q 0) .Q 

E 0. E 
::l >- (5 >-zm f- E (f) 0 

.E2~ Q) LL 0. 0 

0.0) n. en .s :.c 

PZ2 

SOIL PROFILE 

(5 
.Q 

Drilling Method' Geoprobe™ 

E 
Ground Elevation (ft)· 29.43 (MSL) >-

(f) 

(f) 

Q) 
> 
0) 

....J 
'-
0) 

GROUNDWATER 

Piezometer Detail 

- t-- Protective Casing 
Wlth Locking Cover Cascade Drilling Ec E 3: 0. u Drilled By: 

ro- ro 0 I 0 ~ (f) ro 
ro - - 5: (f)o(j (f) n.. CJ :::> 

rr 
41n --

---Ir-+--I---j--+--+------------------+-----,f~ "; "'p Cop 

• '. ~ .. '"' !--- Concrete surface seal 

s-1 b3 296 

SP 

11 SMI 
~ 

Boring Completed 06/18/02 
Total Depth of Boring = 19.0 ft. 

Gray, fine to medium SAND (wet, medium 
dense) (strong PCP odor, no sheen) 

Gray, fine Sandy SILT (wet, stiff) (no odor, 
no sheen) 

"¥ 
ATD 

4/ .4 4 material 

~< (/, 
~~ V; v:/ Bentonite granular 
~ ~ ~ annular seal 
r;:~ t/:: I "- 1 3/4-inch diameter 

/ /. ./ /' Schedule 40 PVC pipe -

: l--- 20/40 sand pack 

. ~+--- 1 3/4-inch diameter 
Schedule 40 PVC 
Screen (0.010-inch Slot 
Size)(Prepack Screen) 

Piezometer Completed 06/18/02 
Elevation at Top of Protective Casing = 32.22 ft . 
Elevation at Top of Piezometer Casing = 31.97 ft. 
Total Depth of Piezometer = 19.5 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key' figure for explanation of graphics and symbols. 

Figure 

14 lANDAU 
AsSOCIATES 

Time Oil - NW Terminal 
Portland, OR 

Log of Piezometer PZ2 A-
~ ____________________ _L ________________________________ ~ ____ ~ 
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<9 
0 
--' 
--' --' w 
~ 

~ 
<9 
;; 
0 

;;; 
g 
I-
U 
W 

(3 
a:: 
0.. 
F= z 
(3 
(5 
z 
:J 
w 
0 
0 
~ 

" ~ 
a) 

;; 
0 

;;; 
N 

g 
.c 
0. 
CD 
0 

1-0 

1--5 

1-10 

1-15 

1-20 

1-25 

1-30 

PZ3 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Q; (5 
Drilling Method' Geoprobe™ 

.0 Q) .0 (5 
E 0- E .0 
::> >. (5 >. E 

a:; 
z- f-- E (f) 29.4 (MSq > 

ro 0 >. Ground Elevation (ft), Q) 

~~ Q; LL 0- '-' (f) --l 

O-CD n. en -S :c (f) ~ 

0-

~ --- t----- Protective Casing 

Piezometer Detail 

Cascade Drilling Ec E ~ 0 Drilled By: 2 
ro- ro 0 0 ~ (f) ro 

(f)o.?J (f) iIi 0:: (9 :::J 
- 5: 

II Wlth Locking Cover 

---1--+--f---j--+--+------------------+----,~h ~ Slip Cap 

.' t .. ~ f--- Concrete surface seal 
: 4 / : 4 ~:' material 

rj' r/' 

~ ~-B~'o""" gmm,'" V V / annular seal 

~ 17~ 1 3/4-inch Diameter 
1/ / 1/ / Schedule 40 PVC Pipe 
/> 

, 'I--- 20/40 Sand pack 

f:= 
f:= 
~", 

:=: 
~ 

'f:= 
1= 
f:= 
1= 
f:= 
1= 
1= .. 1= 

2-inch Diameter, 
Schedule 40 PVC 
Screen (0.01 O-inch Slot 

-

'1= '.' 
1= 
l= 

Size)(Prepack Screen) _ 

s-1 b3 113 

Boring Completed 06/18/02 
Total Depth of Boring = 19,0 ft, 

SP 

\~~/I 
LMlJ 

Gray, fine to medium SAND (wet, medium 
dense) (strong PCP odor, no sheen) 

Gray, fine sandy SILT (wet, medium stiff) 
\(mild PCP odor no sheen) 

¥ 
ATD 

.. ~ 

f:=' 
~ 
f:= = .. ~ 

L:c.:J.I'!::::d--Threaded end cap 

Piezometer Completed 06/18102 
Elevation at Top of Protective Casing = 31.98 ft. 
Elevation at Top of Piezometer Casing = 31.12 ft. 
Total Depth of Piezometer = 20.5 ft. 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'Soil Classification System and Key' figure for explanation of graphics and symbols. 

Figure 

-

-

-

14 lANDAU 
AsSOCIATES 

Time Oil - NW Terminal 
Portland, OR 

Log of Piezometer PZ3 A-
~~ __________________ _L ________________________________ ~ ____ ~ 
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C) 
0 
...J 
...J 
...J 
W 
:;; 
..., 
D-
C) 

0 
0 

;;; 
~ 
(f) 
fo-
U 
W 
(3 
et: 
D-
F== z 

~ z 
::; 
w 
0 
0 
~ 
..,. 
!2 
~ 
<Xl 

0 
0 

;;; 
N 

g 
.c 
li 
(I) 

o 
1--0 

1--5 

I-- 10 

I-- 15 

1--20 

f-25 

I-- 30 

SAMPLE DATA 

s-1 

Q; 
.0 (I) 

E 0.. 
::J >, 0 z- I- 0 cu .... 
~~ (I) U. 
0..(1) Ci. u; 
Ec E :;; 
cu- cu 0 
({)o(j (() ili 

b3 

E 
0.. 

-3 
0 -
Il.. 

98 

(5 
.0 
E 
>, 

({) 

'-' :.c 
0.. 

~ 
<.9 

.. 

. ", 

JI 
Boring Completed 06/18/02 

Total Depth of Boring = 19.0 ft . 

(5 
.0 
E 
>, 
(() 

(f) 

0 
({) 
:J 

SP 

SMJ 
ML 

PZ4 

SOIL PROFILE 

Drilling Method: Geoprobe™ 

Ground Elevation (ft)· 28.77 (MSL) 

Drilled By: Cascade Drilling 

Gray, fine to medium SAND (moist to wet. 
medium dense) (strong petroleum odor, no 
sheen) 

Gray, fine sandy SILT (wet, medium stiff) 
(no odor no sheen) 

GROUNDWATER 

Piezometer Detail 

r 4'"l 
:".b:r--~:d: .,' 
:: ,... ii+--Concrete surface seal 
.... " material 
~ II-:-

~ ~ ~ ~ - Bentonite granular 

-ci 
~ 
J!l 
c 
:J 
a 
(j 
c 
Q) 

(5 
c 

~ 
(1) 
:;: ~ : ~ annular seal 

V / 1 3/4-inch Diameter -
C .~ / Schedule 40 PVC Pipe 

u 
c 
:J 
E' 
(9 

.'1---- 20/40 Sand pack 

1 314-inch Diameter, 
Schedule 40 PVC 
Screen (0.010-inch Slot 
Size )(Prepack Screen) 

Piezometer Completed 06/18/02 
Elevation at Top of Protective Casing = 28.77 ft. 
Elevation at Top of Piezometer Casing = 28.47 ft. 
Total Depth of Piezometer = 17.5 ft . 

-

-

-

-

-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'Soil Classification System and Key' figure for explanation of graphics and symbols. 

Figure 

IA LANDAU 
AsSOCIATES 

Time Oil - NW Terminal 
Portland, OR 

Log of Piezometer PZ4 A-
~~ __________________ -L ________________________________ ~ ____ ~ 
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(!) 
0 
--' 
--' 
--' w 
$: 
--' 
0 
w ::;; 
f= 
-, 
a.. 
(!) 

a.. ::;; 
w 
I-
M 
~ 
Q 

9 
M 
~ 
() 

0 
0 w 
0:: « 
J: 

~ 
(J) 

0 
Q 

'" ~ 
m 

'" a 
0 

M 
N 

g 
.s::: 
15. 
Q) 

0 
r-O 

-10 

SAMPLE DATA 

Q3 
..0 Q) 

E Co 
:J ~ (5 
Z"Cij 

Q3 0 
~C: U-
Q.Q) a. ~ E"E: E 
et!- et! 0 

(J)ol!j (J) iIi 

1]] a2 36 

(5 
..0 
E 
>­

(J) 

u :.c 
Co 
et! 
(5 

+7-: 

RW-1 

SOIL PROFILE 

:g Drilling Method: Hollow-stem Auger 

E iii· Ground Elevation (ft)_· -=2.=.:8.c::3.:...7-"(M:::.S.=.:L=t) ____ _ 
(J) 

ii5 Drilled By: Cascade Drilling 
::J 

SP­
SM 

SP" 
._._._. 

,cu-u,vm , fine to medium SAND with silt and 
zones of silty SAND (medium dense, moist) 

Dark gray, fine to medium SAND (medium 
dense, wet) 

ATD 
'Sl 

WELL DETAIL 

f "'" -. 
~ '- r- Protective Casing with Cover 

'- c- Locking Waterproof Seal 

~ Concrete Surface Seal 

/' ~ Bentonite Chips 
/{ ~ 6-inch Diameter Schedule 
.:.,.~ 40 PVC 

.'-

.= = = = .= 
= 

'.: ...... 20/40 Sand Pack 
-10/20 Sand Pack 

-

"-'-I+--+--6-inch Diameter, Schedule . =. 40 PVC Screen 
': ~ (0.020-inch Slot Size) 
.-'.=. .. = 

.'.= 
2::IJ a2 6/6" vJvr-::::":':::: S,mp 

-20 

r-30 

-40 

r-SO 

~ 

" 
ML Dark gray, sandy, SILT (stiff, moist) 

Boring Completed 04/0S/99 Well Completed 04/05/99 
Total Depth of Boring = 20.0 ft. Elevation at Top of Protective Casing = 31.80 ft. 

Elevation at Top of Well Casing = 31.46 ft. 

Notes: 

Total Depth of Well = 19.0 ft. 
Screened Interval = 7 - 17 ft BGS. 

1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings where soil samples were not collected and should 
be considered approximate (shown with dashes). 

Log of Boring and Well RW- 1 Figure C-53 

-

-

-
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g 
.s:: 
15. 
Q) 

0 
1-0 

r-10 

-20 

-

(!) 
-30 

0 
....I 
....I 
....I 

3 
....I 

6 
w 
:::E 
t= ..., 
0.. 
(!) 

c.. 
:::E w 
t: 
'" 1-40 ~ 
0 
52 
cry 
~ 
c..l 
0 
C w 
~ 
::r: 
~ 
in 
0 

~ 
~ [-50 g 
'" N 

SAMPLE DATA 

Ii> 
.0 Q) 

E c. 
::l ~ (5 z-ctI 

Ii> 
0 

~~ lI.. 
c.Q) 0. ~ Ec E 
CIl- ctI 0 

(f.)06 (f.) Cii 

(5 
.0 
E 
>­

(f.) 

c..l :.c 
c. 

~ 
(!) 

(5 
.0 
E 
>­

(f.) 

(f.) 
() 
(f.) 
:::> 

RW-2 

SOIL PROFILE 

Drilling Method: Hollow-stem AugerI Air Rotary 

. Ground Elevation (ft)_· .=2c=.S:..::.3-=-5->;(M=S=..L)c-___ _ 

Drilled By: Cascade Drilling 

SP Red-brown, fine to medium SAND with 
occasional gravel (medium dense, moist) 

SP Dark gray, fine to medium SAND with 
occasional gravel (medium dense, wet) 

1~ a2 18 Ul:: ...... :::::;;;;::,::::,';:. . ................... . 

2il a2 20 

3il a2 15 

Boring Completed 04/06/99 
Total Depth of Boring = 42.0 ft. 

occasional fine gravel and zones with more silt 
(loose, wet) (Slight to moderate hydrocarbon 
odor) 

@32ft Very silty fine to medium SAND 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

WELL DETAIL 

.... 
2 
CIl 
3: 10i~ 
"0 

If "',-
~ 

c 
l- Protective Casing with Cover ::l e 1"-(!) !-- Locking Waterproof Seal 

• Concrete Surface Seal 

V [/ 

V 1/ 

~ ~ 
~ ~ ~ ~ r% I-- Bentonite Chips 

~ ~ 
-

~ ~ ~ ~ 
~ 

4-inch Diameter Schedule 

~ 40 PVC 

1/ 1/ 
ATD 1/ Iv 

'5l 1/ 1/ 
1/ v Bentonite Chips -

1/ 1/ 
V V 

:< - 20/40 Sand Pack 

-10/20 Sand Pack 

-

4-inch Diameter, Schedule 
40 PVC Screen 
(0.020-inch Slot Size) 

Threaded End Cap 

Well Completed 04/06/99 
Elevation at Top of Protective Casing = 31.13 ft. 
Elevation at Top of Well Casing = 30.68 ft. 
Total Depth of Well = 41.5 ft. 
Screened Interval = 27 - 41 ft BGS. 

-

-

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings where soil samples were not collected and should be 

considered approximate (shown with dashes). 

Log of Boring and Well RW- 2 Figure C-S4 

BZT0104(e)023318 



HISTORICAL WELL LOGS 

This appendix contains the following available historical (pre-Phase II Remedial Investigation) well logs: 

• Wells 1,2,3,4, A, B, C, D, E, F, G, H, I, (installed by Time OillRiedel; 1985-86) 

• Wells Bl, B2, Jl, J2, J3, G1A (installed by ECOVA; 11/1988 - 01/1999) 

• Boring and Monitoring wells N, 0, P, Q, R (installed by Landau Associates; 05/1994). 

Well logs are not available for wells K, L, and M. 

BZT0104(e)023319 



14 

FEET 

· FIGURE 6 

CONSTRUCTION DIAGRAM FOR 

WELLS 1, 2 AND 3 

WAREHOUSE 

V loJATER TABLE 
2 

4 INCH 01 A. PVC 

EXISTING LAND SURFACE 
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( ) 

3 F 

6 F 

EET 
EET 

-
-

10 FEET V 
( 

35 F EET -

40 F EET -

50 F EET -

4~ 
Jl 

i-:::" --
::. -P 

'. 
0 

.' 

.0 

. 

I'· 
I '. -. 

0-

0 

. 
-

FI GURE 7 

CONSTRUCTION DIAGRAM FOR 

WELL 4 

r-- (~ CAP t--

LAND SURFAC E 
.. 
~ 

~ CEMENT SEAL 

== <~ 
I~ BEN10NI rE. s tAL 

0 

00 WATER Tfl.BLE 

o. 

.0 

• 0 ~ MONTEREY SA NO 

0 

- · . 

J 
-- .' 
- · . - SCREEN INTE - · . --
I--

RVAL 

'---- .. 
~ 

- CAP 
0 

. 
-
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OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
W 
W 
1'0. 
1'0 

!l> 
!1" 
!1" 
PJ 
() 

§ 
(1l 

::l 
!1" 

LV 

A B 

IT~ 

12.3' 12.4' 

20.0' 20.1 

t-!-I.J... 

1-..: 

io 

WELL CONSTRUCTION DETAILS 

T 
~ 

8.3' 

C 

8.7' 

W-L 
...L.E 

""1\ 
2.0' 

E 

12.7' 

20.0~-L 

--I 

1--

~t --
-L- -

F 

T 
2.'" 

19.1 

G 

T T 
2.0' 2 '1' e. 

12.7' -~14.6' 

'40.8 

4 

v 

.' ' 

i. 

GROUND 
elevation varies) 

17.8' 



--r 
1. 99 

D 

"""-

10.29' 

19.11' ~ -'--

1--

1--
1--

"""-
'- --

-

-
-

-'-- -

Attachment 2 

WELL CONSTRUCTION DETAILS 

H I 

. 71' ....; L-.Iw--

9.78' 10.74' 

18.35' - 18.35' 
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WELL COMPLETION FORM 

DRIWNG METHOD 

'NELL COMPLE1l0N 

TOP OF CASING ELEVA TlON 97 ':l-/ 
i 

B 

o 

E .' '. 

L"'-': . - . 
.. - .. 

F '. .' 

! 
K 

-~ 
G 

A 

H 

BORING DIAM I IH. 

10 

15 

20 

25 

30 

35 

A BORING DEP~'THZ--- FT. 

e WELl. DEPTH o. FT. 40 
c vel. Sl1CKUP . yr. 
o BLANK IHTERVALQ..FT. TO£.> FT. 

BLANK DIAMETER '-I IH. 
E SCREEN INTERVAI..&:2FT. TOZo)'""FT. 

SCREEN DIAMETER:! IN. 
TYPE/SLOT SZE .07-0 ·f 5 ZO TTE7J 45 

~ ~ ~ LENG: %=- ~: 
"'A TERlJ.J..:. ill...?l-

H BENTONI1E.~ FT. TOZZ:.:{ FT. 
I SANDPACKaFT. TO&FT 50 

TYPE/SIZE !±-Cv A a 
J BO~ SEAL_FT. JO_FT. 

"''' TERlJ.J..:. do e= , 
K PROTECll~ CASlNGq FT. 

W/ LOCKING CAP ,.--
L Sl1CKUP /. L FT. 

DAlE 

GEOLOGIC LOG 

Jt2-~ ~~cw,J -5)i~ * v~ ~~.J6 5/1/1);:;) 
f11 { J eM...- 0>1j fhJ I C'- S 

-rcr'ffL DGf~: ? "2- +1. 
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DRIWNG METHOD Jh bIJ 5~ 

'NELL COMPLE1l0N 

TOP OF CASING ELEVA nON 98D7< 

D G 

8 A 

H 

.---
E • -. I 

L ::: '.~.: 
.. - .* 

F'·: .' 

~ Ov I):" .. c_77f'v..- C- <+7, "J D - I <1 ~/. 

A BORING DEPTI-i FT. 
BORING DIAMETIR IN. 

S WELL DEPTI-i FT. 
C WELL Sl1CKUP FT. 
D BLANK INTERVAL- FT. TO_ FT. 

BLANK DIAMETER IN. 
E SCREEN INTERVAL_FT. TO_FT. 

SCREEN DIAMETER IN. 
TYPE/SlOT SlZE ____ _ 

F SILT TRAP LENGTI-i FT. 
G WELL SEAl... FT. 

MATERIAl..: ______ _ 

H BENTONITE SEAL..-FT. TO_FT. 
r SANDPACK_FT. TO_FT. 
~/SI~ _________ __ 

J BOTIC)t,A S£AI... __ FT. TO_FT. 
MATERIAl..: ______ _ 

K PROTECllve: CASING FT. 
W / LOCKING CAP 

l SllCKUP FT. 

C 11187 ECOVA ~nOH 

WELL COMPLETION FORM 

DAn: 

GEOLOGIC LOG 

GROUND SURFACE ELEVA TlON 
o_~----r--~-)~~~~~/~2~~~;~~~~~~==============-

= dk q~ c4 -D(tmJ.0 -cyt~ -/!.JE ~ 
_ ;11 r?6) U IV{ -5/llJ0 j M ( IV eM... f.0~ (-!rl/lk:PY16,J15 

5 - well ~~. vrJ.-v /) J - ) / . 
-
-
-

10-
-
-
-
-

15 -
-
-

-
-
-

30 -
-
-
-
-

35 -
-
-
-
-

40 -
-
-
-
-

45 -
-
-
-
-

50 -: I. - illl 

k~~~ "'5trrvVI~ 

jv*'1 /,0 "J"'01-.8f?DDED c;; [TS 

~ -S~5 1-'1" Jv c:: I( -Ii ( if-
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· DRILUIIG METHODS DATE 

TOP OF CASING ELEVA1l0N ______ _ GROUND SURFACE ELEVA 1l0N 

WELL COMPLETION DETAILS. 

11 I! 0 
-
-

/I 
If) DIAMETER STEEL -

CONDUCTOR CASING -
o to 19 feet S-

f-- BENTONITE-CEMENT SEAL -
to feet 

10-

I' -.. ..- 1 J DIAMETER BOREHOLE -
o to fi feet -

15 -

-
-

20-
-
-
-
-

I- f-
~----~~~:,~~,~~~,~~,~~~ 

25 -
..JL..I L -

AFt rwel -
+-#00--- 8- DIAMETER BOREHOLE -

-z..o to L/ofeet. -

d: DIAMETER SCHEDULE 4() 30-
pvc BLANK 

~. ..,.,. 
o topoofeel 

:7t--- BENTONITE PELLET SEAL 
~ ~ '1c to 1.7 feel 

MVI4--S 
f-- 0.+----~ SIUCA SAND PACK 

"7.. 7 to C/C feel 

J... DIAMETER SLOTTED 
~VC (.0;0) SCREEN 
~ tofOfeel 

-_~-+---- .pYC 8LAI~t< SILT TRAP' 
to leer 

~~r+--- BOTTOM VI'ELl CAP .. ' we .t. Ijo 
'---~~- BOTTOM OF BOREHOLE 

10 feel 

-
-

35 -

40 

-
45 -

-
-
-
-

50 -

LOG OF BORING 

GROUND LEVEL 

j2l)*t:> ~~ wi 1>A4K. 1:>124.J.J 
.p.~ t;. ~~ -54.Jo 
~ 1~ of. ~, t~ -t;- ~I>I ~A-t 
'5 ~i #1,.;)0\1..,-~ PitJ mGJT$, ~ 

$~ f'er-t<A/ Gvwt OML 

BORING NUMBER _.::;..6.::;2-___ _ 
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DRIWNG METHOD 

'NELL COMPLETION 

TOP OF CASING ELEVA nON ___ _ 

8 

D 

L
E :.:: ',:,: 

.-- .. 
-.- .­. . F • , 

1 
K 

-~ 
G 

A 

H 

I 

A BORING DEPTH :::£. FI, 
BORING DIAMETER ~ rN. 

B WEll. DEPTH -r ~ Fl. 
C WEll. Sl1a<UP = :IT Fl. o BlANK rNlERvAL£..FT. TO 2 FT. 

BLANK DIAMETER "'2--- IN. 
E SCREEN INTERVAL?:.£n. TO..2.LFI. 

SCREEN DIAMETER -z- IN. 
n?E/SlOT SIZE ,07-0 5lo!TEb 

F SILT TRAP LENGTH cJI~ Fi. 
G vel. SEAL 7- '7---" Fl. 

~ATERtAl: ~V7F i?F16 
H BENTONITE FT. TO FT. 
r SANOP AO< " FT. TO.2.LFT"r> 

n?E/SlZE A-c;) A-: b 

J BOrrow ~_FT. TO_FT. 
~ATERtAl: tJ~ 

K PROTECl1~ CASING FT. 
W / LOQ(ING C/4P 

L SllO<UP /. b FT. 

01887 ECOVA ~TlOH 

WELL COMPLETlON FORM 

5-
-
-
-
-

10· 
-
-
-
-

15 -
-
-
-
-

20-
-
-
-
-

25- 1--- -' 

-
-
-

30 -
-
-
-
-

35 . 
- 1---

-
-
-

40-
-
-
-
-
-
-
-
-
-

DATE 

GEOLOGIC LOG 

<j~ SIC, ~ U~ f~ 'SflvJ'~ 
----rcrt~L DGf~: ~ S-f-; 

\sm\f3if 

((..., 1 A.. \ 

BZT0104(e)023327 



W'ELL COMPLEllON 

TOP OF CASING ELEVA nON 97· .J 8 +-~ 

B 

o 

. - . · .. 

1 

-~ 
G 

A 

H 

• • I 

E .' '. I 

L·:·- :: 
.'" - It. 
It._ .'" . . · . 

A BORING DEPiH 59 FT. 
BORING DIAMETER _'-I IN. 

B 'M:l..L DE? n-t """1§.. FT. 
C 'M:l..L STICKUP~ FT. 
o BlANK INlERV AL...C2- FT .]'o.LQ FT. 

BLANK DIAMETER =L IN. 
E SCREEN INTERVAl..LQ..FT;; TO CD FT. 

SCREEN DIAMETER ::;:;:.:. IN. 
TYPE/SlOT SIZE .07 ... <::,1 --s!Drrr;R 

F SlL T TRAP LENGTH N!t± FT. 
G 'M:l..L SEAl 7 FT. 

MA TERlAI..! ift!!1.Efl- (! ~ 
H BENTONITE FT. T~' FT. 
r SANOPACK~FT. TO.1QFT. 

T'Y'P£/SIZE A Q \ ) d --.ti 
J BOTTOM SEAl_FT. TO_FT. 

MATERIAl..! ,J CJ'K.IL. ( 
K PROTECTIVE CASING t;L FT. 

W / LOCKING CAP 
L STICKUP /.(;, FT. 

WELL COMPLETION FORM 

0 -
-
-
-

5-
-
-
-
-

10-
-

1 
-

15 -
-
-

- ;1/ 
20 

-
-
-
-

25 -
-
-
-
-

30 -
-
-
-
-

35-
-
-
-
-

40-
-
-
-
-

~-
-
-
-
-

50 -

DATE 

GEOLOGIC LOG 

GROUND SURFACE ELEVA nON 

12 O.A D G-/~":;JG (... 

1+. -DIZOo-<J,.) -Iv J[UZ1UJ, sL) jf"-7 "".ed- f,AJC 
5/1AJb . /HI,J~ i20cl<:' gL"!Jft1R 0 (b,.qSAIT) 

foo (2...1 LJ 'J ~ !:::>E D I L:U9-'"t... r 
? 1'H;,':;;;:j ~ -"3>1710) r 0'j ,4-iJ b 'So I UE--V-:- 00CJrc 

Jf2-~ *' j k~ -t)J?QW,J C; Ii T 10 062-1 
+t,.JG ~/l NO)' )'.i {..:JOY-.- ;;1 Eck5 si 
)J r4--rJ ((. ffi 0 R-j 4>J \ ~ S) f F! J2-o / eLJ YH. 

O'Do'L 

-}oTA-L Df~P~ 2/.S- /-1 
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DRIWNG METHOD 

WELL COMPLETION 

TOP OF CASING ELEVATlON q7 Jj 

B 

o 

E 

.. 
. - . 
.' . 
.- . 

L
' . -.--- .. 
.-- .. 
-.- .-

F '.' .: 

G 

A 

H 

I 

A BORING DEPtH do· S- FT. 
BORING DIAMETER 6' IN. 

e 't'I£U.. DEPTH =iz...- FT. ': 
C v.£l..L S1lCKUP I· <./ FT. 
o BlANK INTERVAL-FT. TO_ FT. 

BLANK DIAMETER IN. 

E ~~ ~~~FT;101D,~, 
TYPEjSlOT SIZE .O?-D I' S Il)lfcb 

F SILT TRAP LENGtH ij4 FT. 
G 't'I£U.. SEAl FT. 

". A TERl At; (j 

H BENTONITE FT. TO!2.. FT. 
I SANDPAOO7.\FT. To..:lQn. 
~/SlZE __ ~fMN~~&~EL~ __ _ 

J BOTI'OU SEAl-FT. TO;::- FT. 
". A TERlAL: wuh:;; . 

I< PROTECTl~ CASING c} FT. 
W / LOCKING CAP 

L STlCKUP I. G FT. 

WELL COMPLETION FORM 

DATE 

GEOLOGIC LOG 

GROUND SURFACE ELEVA nON 
o~--,---~~~~~~~~==========~ 

_ 120riD G,/2rlVE"t... 

-
-
-

5 
-
-
-
-

10-
-
-
-
-

1S --
-

=~ 20 - l--'--'--L.I 

-
-
-
-

2S -
-
-
-
-

30-
-
-
-
-

3S -
-
-
-
-

40 - 1-----1 

-
-
-
-

-45 -
-
-
-
-

so -

~--,..--f DRAWN 
( C 0 V A "Drtl L 

j2-~ -b i2ow,0 Jo -bMWrJ f} J 6 ~ H/1 £C1) 

-5~'0 j /W,01]}1.... pebblEs -4- lLoc.k... 

+Y2-~ In l?~1S ) ~ r't; 
?r:;::T/?.o/ EU (Nl 0 Do/c 

5f2-~ S/LI -h r-:~ f-)~ 5~: 
fr/I ,J ckL.- C) r1j yJ-rJ 'c..- '5 

OAT( 

\STOV~ 
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DATE n-/I/W 

TOP OF CASING ELEVA nON GROUND SURFACE ELEVA nON 

WELL COMPLETION DETAILS. LOG OF BORING 

11b===d11 

GROUND LEVEL 
O~~---r--~~----~~~~~~---------------

., 
It; DIAMETER STEEL 

CONDUCTOR CASING 
o to 'Zo feet 

~ j~-~ ~ ~ ~;J~ SA.-J!) 
M'~~ ~~;ut;JlS ( b>~ 

-- 8ENTONITE-CEMENT SEAL 
[) to"2-<> feet 

" .-- ,..J DIAMETER BOREHOLE 
o to 7.cfeet 

'-''-r\L 

5 

10-
-
-
-

15 -

.., -
-
-

20-

25 
-

........ -- 8- DIAMETER BOREHOLE -
"k> to }'6teet. 

~--tzf DIAMETER SCHEDULE 4{) 30-
pvc BLANK 
o to ?ofeet. 

T t. . .:.;---

,.:::: ~ 

8ENTONlTE PELLET SEAL 35 _ 
~ to~feel 
~V*-6 

-_ .-+---~ ~IUCA SAND PACK 

-=-_ -_= 7f to l./C> fee t. 

~--+-+----t DIAMETER SLOTTED 
PVC (.020) SCREEN 

-- ?"o to t.{ofeet. 
,." ~ ~ ~ 

v ~~" ~,... "'IT 

to fe-&t 

89nOM WElL CAP 
,{Ofeet. 

I....-__ ---l_-- 80nOM OF BOREHOLE 
tiD feet. 

(COVA / 

40 

-
-
.., 

45 -
.., 
.., 

~ 

-< 

50 -' 

S~ 

I«-tJD~ !t?i7u:JlevJ+t o~ 

j~ <;"11...7 i, J~ ~S~ 
-I-~ 'b1kW"x... C¥J Nt ~S 

, 
,--v. tic 

BORIN G NUMBER _*=:..:-_J_L--__ :3!J ~o;{/~ 
.:118 ~~--~-------~~~-~-~---------~--R-O-~------------DA-~---------rn-~----/~--~---~-~-~-R-~-OO--~-----1 

=:::m "'i2./c./O I J)M ~ 
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ORIWNG METHOD /Io)0tJ-5T£n1 

'NELL COMPLE1l0N 

TOP Of CASING ELEVA TlON 17~ 

I 
K 

- ~ 
D G 

B 

E I 

L· =':. 
:- - ." 

F 

A BORiNG DEPTH ~a. S- FT. 
BORlNG DIAMETER 8 IN. 

B WELL DEPTH 3 S-. J FT. 
C WELL Sl1CKUP /·7 FT. 
o BlANK INTERV ~ FT ~?O.::lli FT. 

BLANK OIAMElER ':L. IN. 
E SCREEN INTERVAGQ.FT"/T02.2FT. 

WELL COMPLETION FORM 

f/<--

0 

5 

10 

20 
II/; 

25 

30 

35 

40 

DATE J~I'/ff 

GEOLOGIC LOG 

GROUND SURFACE ELEVATION 

'j P--~ . p /2eM) ,.) --/-D 1> /.ldJJ -f Jq -Iv 
/11 E? 'DI U J.v\ ':5 r'1,A-l b) M { .j OYL (l.crJ'-..-­

fn ~ Yl-10J1s) w'[;; / / ?C7vL 7[;:'7)) D /h-.r1jj 

! 

jl~ -'6JLT -k (/~J .(2~ "5/hJ0 )' 
!l-1 (J~ ffnj .4-rJ I c-- "5 

j~~ j.?~ 5/ilwj h£owJ 
Ot'2-'J 4.J l0 ?-rYL~J: 5 

-5 /1 'J4-r fG7f2-0/Ez.)l'Vi OVc)rL 

SCREEN DIAMETER ":t. IN. 
TYPE/SLOT SIZE . 0'2..0 "7/Q~D 45 

F SILT TRAP LENG FT. 
G WELL SEAL FT. 

MA TERlAL: ItA 1 

H BENTONITE ·)FT. J02l.FT. 
I SANOPACK 1-'1 FT. T033')FT 

T't'?£/SIZE a-OJ;4 8 50 
J BOnow SEAl_FT. TO_FT. 

MATERlAL: tlo N e 
K PROTECTI~ CASING if FT. 

wi LOCKING CM' 
L STlCKUP ;. 8 FT. 

DATE 

C 111157 ECOYA ~nOH 
I' 

\sm\f~ 
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DATE 

TOP OF CASING EL£VATlON --1+--i7'-!..·-21::-...f-- GROUND SURFACE ElEVATION 

WELL COMPLETION DETAILS LOG OF BORING 

GROUND LEVEL 

Ib:==d'l 
o _~~~~~~--~--~~Jr_~-~n~~---'-----------------

/I 
1-+- /0 DIAMETER STEEL 

CONDUCTOR CASING 
o to 20 feet 

-
-
-

5-
-
-

-- BENTONITE-CEMENT SEAL -
o to 2D feet -

If 

.. +-- ,J DIAMETER BOREHOLE 
c) to 2a feet 

'- -

10 -
--
-
-

15 -
-
-
-
-

20-
-
-
-
-

25 -
,-,,-,vlC,I' ~c,t'\L -

__ ~f,~~'~e6~t~- -
8- DIA~STER BOREHOLE -
~ to jIlpoot. -

f-I---~' DIAMETER SCHEDULE 40 30 = 
pvc B~K _ 
o to?'! feet. _ 

7. t.,.,. 

'"'-l--- BENTONITE PELLET SEAL 
~ ~ -zo to 2..7feet. 

~~ 
~_ -+----H:..'·"ti.;..;~O" .... f7SIUCA SAND PACK 

"Z..1to~!noel 

=~4-+---+ DIAMETER SLOTTED 
PVC (.O~) SCREEN 
-z...8to3~eet. 
'" ,.." 

~=::!::Jr-+--- BOnOM Vt'ELL CAP 
=7~ feet. 

'--_--J'--__ BOnOM OF BOREHOLE 

'?Jfeet. 

[ C 0 V A 

-
35 -

-
-
-
-

40-
-

-
-

45 -

-
-
-

50 -

j~-f,~~~ ~~~-5~ 
1U~~~~)·.b~ 

BORING NUMBER ---=~-==:::;..._033 __ 
~_~-n~~~~~O~I'/~/~'JA~~~~~~~~~ ____________________________ -1 

ORA~ Joe NUtJB€R APPRO\£[) DAlE ENGlNEER/G£OlOCIST/HYDROLOCtST 

==m »N. !..~ 
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Abandoned Well Logs 
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..-.. .... .... 
'-'" 

.c .... 
a. 
Q) 

0 
,-0 

-10 

-20 

-30 

§ I- 40 

~ 
$ 
3: 
~ c 

'" '" I g 
r- 50 5-en 

" 0:; 
a:: c ,. 
a; 

'" :I: 

~ 

~ 
0 ,- 60 
~ 
;;; ,. 
,:. 

~ 
a:: 
a; 

SAMPLE DATA 

.... 
Q) 
..c Q) 

E ~ .... ::3_ 0 zo 0 > .... 
~ Q)L. Q) 

-Q) a. a. .... rn 
EE E It 

0 
c510ld 0 

(f) iIi 
0 
a: 

"0 
..c 

~ 
(f) 

.!:1 

.c 
a. 
o .... 

(!) 

"0 
..c 

~ 
(f) 

(f) 
u 
(f) 

~ 

LW-2S 

SOIL PROFILE WELL DETAIL 

Drilling Method: Hollow-Stem Auger 
11-1/2" 

Grou n d EI evation (ft"J.):,--,2",,7c,:. . .:...1 ..>.(!!!M""SL=..)'--________ _ 

I 
r-'h., Monument Cover 

Drilled by: Cascade Drilling I i'Locking Well Cap 
~~~-r---r~~r--+~~--~------------r-~r-~~--r--------r+; 

SP Brown, fine to medium SAND (loose to ~:I', )"';'f-Concrete 1"'-" d 0.0 

2:IJ a2 3. a2 4. a2 

5:IJ a2 

~I :~ 

8 

17 

18 

23 

30 

12 

0.0 

0.0 

0.0 

33.9 

19.1 .... 
18.3.. Ml 

medium dense, moist to wet) (fill to 11.0 ft) i'"'7- ...-;z:r-Bentonite Chips 
~ ~r-20-40 Sand Pack 

@ 10ft color becomes dark gray, faint 
hydrocarbon odor, slight sheen 

sz 
ATD 

.... .. .. , -;t. inch Diameter .. ': = .... ' Schedule 40 PVC Pipe .... .... - ..... 

.. , ':,=HO-20 Sand Pack 
moderate hydrocarbon odor, moderate sheen .... .., .. 

-

from 12.5 to 17.0 ft - 4.r-4-inch Diameter 
Schedule 40 PVC SCrt~~ 

rG::-r-a-y-=SI::-L=T-w-i:7:th:--o-r-ga-n-:i~cs--:('-s7:ti~ff7"", -w-e"7t,"") ------; .... , ( O. 020- inch Slot Size) 

(moderate hydrocarbon odor, slight sheen) ',:,:,:, = ::::: 
Threaded End Cap 

" ... . .... - ... . 

Boring Completed 03/18/97 
Total Boring Depth = 18.3 ft. 

Well Completed 03/18/97 
Elevation at Top of Well Casing = 30.1 ft. 

-

Elevation at Top of PVC Casing = 29.56 ft. 
Total Depth of Well = 17.5 ft BGS 

Screened Interval = 4.5 to 17.5 

-

-

-

-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil somples were not collected and should 

be considered approximate (shown with dashes). 

~~ ______________ B_o_ri_n_g __ a_n_d_M __ o_n_it_or_in_g __ W_e_I_I_L_W_-_2_S ________________ ~F_ig_u_r_e __ C_-_3_3~ 
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§ 
~ 
~ ... 

LW-4D 

SAMPLE DATA SOIL PROFILE WELL DETAIL 

'-
Q) 

.a Q) 

E ~ ~ ::l_ ..... z~ .... 
'-...,. 

Q)'- Q) 
-Q) c.. ..c. 0.. ..... ..... E-= E 0.. 

Q) 0 

(5 
.a 

..... 
0 
0 

~ 
U) 

~ .S! 
UI ..c. 
~ 0.. 
0 Cl 0 

'-

(5 
.a 
~ 

U) 

U) 
U 
U) 

Drilling Method:Holiow-Stem Auger 

Ground Elevation (ft":.L);"": .:2:.::8.:..:.2:...l'(M"'-S:;L:..<)c--____ _ 

11 1/2" 

91/t 

~.I/! Cl U) ill a:: 
1-0 1 ---.... d 0.0 

I
~ -Monument Cover 

............ +-~,.----Jh.....,..-+_-+-=:-+ __ D_ri.:..11 e.:..d:..-b..::.y._. _C.:..a.:..s_c_a_de--.:D;...r_il_lin....:g::..-________ +-4-I I Locking Well Cap 
Brown, fine to medium SAND and occasional '··1· ";"';"t-C cr te 

(!) ;:) 

SP 

2 
3 
4 
5 

1-10 
6 
7 
8 
9 

10 
11 

12 

- 20 13 
14 
15 
16 
17 
18 

30
19 

- 20 

21 
22 
23 
24 
25 

I- 4026 

a2 
a2 
a2 

] b2 
a2 
a2 
b2 

] a2 
a2 

~ b2 
b2 

~ 
a2 
a2 
a2 

~ 
a2 
a2 
b2 
a2 

0 
a2 
b2 
a2 
a2 
b2 
a2 
a2 

17 0.0 
25 0.0 
20 0.0 
21 0.0 
21 0.0 
20 0.0 
20 0.0 
18 0.0 
19 2.1 
26 0.0 
12 0.0 

20 0.0 
17 0.0 
11 0.0 
14 0.0 
20 0.0 
36 0.0 
34 0.0 
44 0.0 
23 0.0 
38 0.0 
36 0.0 
21 0.0 
24 0.0 
28 0.0 

.. 
'hln 'lit I.n", (ioo .. , mol" '0 w,,) ~ on , 

~ 9) 

.. .. .. ... 

.. .. .. .. .. ... .. .. ATD f-2-inch Diameter 
Schedule 40 PVC Pipe .. .. .. 

.. .. .. .. .. .. 

.. .. .. .. .. 
ML 

trace organics 15.0 to 16.7 ft; color becomes 
dark gray 

Gray SILT with sand, organics and 
occasional thin sand lenses (medium 
stiff to stiff, wet) 

_/"Sentonite Grout 

~ 
~ ~ 
~ ~ 

l:-:'-:-~i-=,-t-.....",....--.".-..,....---;-:---::.-:""'"""'---,""'-,:":-----~f..,,/&,.j ~. - Ben ton ite Chips 
::::: ?f.~ Gray, fine to medium SAND with silt ~ pt-20-40 Sand Pack 
•.... \¥!!V (Ioose~ wet) (faint hydrocarbon odor, no .;,;::: p_Stainless Steel 
::::: SP "s""h...,e::..::e""n.L-J _______________ --\ = Centralizer 

-

-

: : : :: Gray, fine to medium SAND with silt lenses = p - 2-inch Diameter -
(medium dense, wet) (faint to moderate : : - .. :. Schedule 40 PVC Scr~eI 

..... ..... 

hydrocarbon odor, no sheen) -:-:-: = (0.020-inch Slot Size) 

occasional silt lenses 0.1 to 0.2 ft thick 
from 31.3 to 38.0 ft 

... - ':*~10-20 Sand Pack 

I / Stainless Steel 
ki" r-;;;;V Centralizer 
.:-:.:-:.:-:-:: .. . Threaded End Cap -

Boring Completed 03/12/97 
Total Depth of Boring = 40.5 ft. 

Well Completed 03/13/97 
Elevation at Top of Well Casing = 30.8 ft. 

Elevation at Top of PVC Casing = 30.17 ft. 
Total Well Depth = 39.5 ft BGS 

Screened Interval = 29 to 39 ft BGS 

-

-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected end should 

be considered approximate (shown with dashes). 

~L-__________ ----B_o_ri-n-g--an-d--M--on-i-to-r-in-g--W-e-I-I-L-W--_4_D ______________ ~L_F_ig_U_r_e_C __ -_3_6~ 
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S 
.s:: c. 
Q) 

0 
f-O 

'--10 

f-20 

" 
~30 

0 
...J 
...J 
...J 
W 
~ 
...J 
(5 
W 
::;; 
i= 
-, 
0.. 

" 0.. 
::;; 
w 
\: 
'" -40 ~ 
a 
~ 
'" ~ 
'-' 
0 
0 w cr: ..: 
I 

~ 
(/) 

a 

~ 

" ~ 1-50 g 
'" N 

SAMPLE DATA 

lii 
.0 Q) 

E e. 
:J >. (5 
Z(ij l-

lii 
0 

~2: u. 
e.Q) a. ~ Ec E ro- ro 0 

u)cI:l U) iIi 

"0 
.0 
E 
>. 
U) 

U) 
() 
U) 
::J 

SP 

LW-12D1 

SOIL PROFILE 

Drilling Method: Hollow-stem Auger 

Ground Elevation (ft)·_ .=2..:...7:..::.0..:...7..;.:(M=S=..L)'--___ _ 

Drilled By: Cascade Drilling 

Red-brown, fine to medium SAND (medium 
dense, moist) (strong hydrocarbon odor) 

(Unit identified from soil cuttings) 

~-sp···--b-arkgray:iineiomedium-sAND(medflim---- ------ . 
dense, wet) (strong hydrocarbon odor) 

1~ a2 48 

Boring Completed 04102199 
Total Depth of Boring = 35.0 ft. 

ML 

SM 

(Unit and contacts identified from LW-12D2 ~ 
and confirmed by soil cuttings) / 
Dark gray, SILT (very stiff, moist) 

Dark gray, silty, fine to medium SAND with thin 
silt layers (medium dense, wet) (strong 
hydrocarbon odor) 

(Unit and contacts identified from LW-12D2 
and confirmed by soil cuttings) 

SP Dark gray fine to medium SAND (medium 
dense, wet) (strong hydrocarbon odor) 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

ATD 
'Sl 

WELL DETAIL 

if 
:::~-
~ r-- Protective Casing with Cover 

I ~ r-- Locking Waterproof Seal 
I 

A f:4-'iI+--Concrete Surface Seal 

." / 
/ / // ;% 

;;;; ;;;; 
;;;; ;;;; 
~ h-Bentonite Chips 
~ /; 2-inch Diameter Schedule-

/ / / / 40 PVC 

~ ~ 
~~ 
~~ V V 
~ ~ - Bentonite Chips 

I{ V 
,,< -20/40 Sand Pack 

.: -10/20 Sand Pack 
- .. ' 

=." _. 
=." =.' =.,' 
='.' = r_---j~ .. -j---2-inch Diameter, Schedule 

-

f:::= . . 40 PVC Screen _ 
f:::=': . (0.020-inch Slot Size) 

f:::= f:::= . 
f:::= f:::= .' . 
."+--Threaded End Cap 

Well Completed 04/02199 
Elevation at Top of Protective Casing = 30.40 ft. 
Elevation at Top of Well Casing = 30.02 ft. 
Total Depth of Well = 34.5 ft. 
Screened Interval = 24 - 34 ft BGS. 

-

-

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings where soil samples were not collected and should be 

considered approximate (shown with dashes). 

Log of Boring and Well LW-12D1 Figure C-47 

BZT0104(e)023336 



g 
.c 
a. 
Q) 

0 
~O 

f-10 

;-20 

-30 

-40 

-50 

LW-12D2 

SAMPLE DATA SOIL PROFILE WELL DETAIL 

Qj 
.c Q) 

E Co 
~ ~ ZCii 

Qj ~c: 
CoQ) C. 
E'E E m- m 

(1)0(5 (I) 

1~ a2 

2~ a2 

3~ a2 

4~ a2 

5~ a2 

Notes: 

(5 
0 
li.. 

~ 
0 
ffi 

33 

48 

63 

55 

50/6" 

(5 
.c 
E 
>. 

(I) 

u 
1: 
Co 

~ 
Cl 

.. 

(5 
.c 
E 
>. 

(I) 

(I) 
o 
(I) 
:::> 

Drilling Method: Hollow-stem Auger 

. Ground Elevation (ft)_· ~2c:...7:....:.1=-2..>.:(Mc:=S~L),--___ _ 

Drilled By: Cascade Drilling 

SP Red-brown, fine to medium SAND (medium 
dense, moist) (strong hydrocarbon odor) 

~. '-'sP-'- ._.- -'-'birk"giiy,-fine"to'mecffum-SAN[)"(medfu-m'- -.- -.-.-._.- -'-'-'-
dense, wet) (strong hydrocarbon odor) 

rn ",' ... :. 

ML Dark gray, SILT (very stiff, moist) 

'-SM'- '-'-'--Oid<gray:-siliy,-fineto'rii-e-ifiuiii-SANDW]ththin-'-.-.----.-­
«2" thick) silt layers (medium dense, wet) 

SP- Dark gray. fine to medium SAND with varying 
SM amounts of silt (medium dense becoming 

denser with depth, wet) 

Becomes siltier to sand with silt near 45 It 

SM Becomes siltier to silty SAND near 50 It 

SP @ 52' Becomes less silty to SAND with trace 
silt (very dense, wet) 

1. Stratigraphic contacts are based on field interpretations and are approximate. 

ATD 

'Sl 

ATD 
'Sl 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 

~ :::~-
~ f- Protective Casing with Cover 

1"- f- Locking Waterproof Seal 

• ""-II-+--Concrete Surface Seal 
de,- l> d 

V'/ ~ 

~~ 
~~ ~ V;!- High Percentage 
~ ~ Bentonite Grout 

V~ 
~~ J~ 

-

l/ ~ 
~ ... 1/f-i---2-inch Diameter Schedule-

V ~ 40 PVC 

~ 1/ 

~ ~ 
~ ~ 
/ ~ 
'/ '/ 
~ V 
'/ ~ 
~ V 
l/ l/ 

~ ~ 
l/ ~ [/ V 
I~ 1/ --High Percentage V l/ Bentonite Grout 

[/ ~ 
1/ l/ 

-

-

~ l/ 
l/ ~ 
~ ""VcA---2_inch Diameter Schedule-

~!j 40 PVC 

V ~ 
~ V 

4. Stratigraphic contacts were based on soil cuttings where soil samples were not collected and should be 
considered approximate (shown with dashes). 

~ Log of Boring and Well LW-12D2 Figure C-48 
(1 of 2) ~ _____ ~-----i 
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€ 
.c a. 
Q) 

Cl 

-60 

-70 

1-80 

C!) 
0 
...J 
...J 1-90 ...J 
UJ 
~ 
...J 

0 
UJ 
::;; 
i= ..., 
0.. 
C!) 

0.. ::;; 
UJ 
r 
;;; 
~ 
0 1-100 
9 
;;; 
~ 
u 
0 c 
UJ a:: « 
J: 
~ 
iJJ 
a 

~ 
m 

~ 1-110 
a 

'" N 

SAMPLE DATA 

lii 
.0 (1) 

E Q. 

::l >. 0 
ZCij I-

0 
J1C= Gi !:!: 
Q.Q) C. ~ E'E E 
ro- ro 0 

(J)0(I (J) iIi 

6~ a2 50/6" 

(5 
.0 
E 
>. 

(J) 

u 
:2 
Q. 

~ 
(9 

.. 

" .', 

,,' . 

0 
.0 
E 
>. 

(J) 

(J) 
() 
(J) 
::J 

7~ a2 50/6" 
~ SP 

Boring Completed 04/02199 
Total Depth of Boring = 100.0 ft. 

LW-12D2 

SOIL PROFILE 

Drilling Method: Hollow-stem Auger 

Ground Elevation (ft)· 27.12 (MSL) 

Drilled By: Cascade Drilling 

Dark gray fine to medium SAND (very dense, 
wet) (slight hydrocarbon odor) 

@ 85' Heaving sands to 100 ft prevent soil 
sampling 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

~ r= 
~ 
~ 
~ r= 

WELL DETAIL 

~ 
/ 
/ 
/ 
/ 

~ r/ 
~ r/ r/ 
'/ - Bentonite Chips 

/ 
/ 
,/ 
:::: - 20/40 Sand Pack 

'" - 1 0120 Sand Pack 

-

-

'. i=~+--- 2-inch Diameter, Schedule-

...•...... ~_ :.... 40 PVC Screen -
c:::= (O.020-inch Slot Size) 
'-' 

',"'c:::= .' 
'-

.. ';;;;:;'.' 
1'·- Threaded End Cap 

Well Completed 04/02/99 
Elevation at Top of Protective Casing = 29.88 ft. 
Elevation at Top of Well Casing = 29.24 ft. 
Total Depth of Well = 85.5 ft. 
Screened Interval = 75 - 85 ft BGS. 

-

-

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings where soil samples were not collected and should be 

considered approximate (shown with dashes). 

Log of Boring and Well LW-12D2 
Figure C-48 

(2 of 2) 
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--.. .:: 
'-'" 

..c .... 
a. 
w 

a 
-0 

-10 

-20 

I- 30 

8 I- 40 
0 

~ 
S 
3: 
~ 
0 

~ 
I 

(J 

" I- 50 !> 
(I) 

" ;;!; 
II< 
0 ,. 
~ 
:I: 

~ 
'" ~ 
J I- 60 

;;; ,. 
,:.. 

~ 
II< 

ii: 

LW-101S 

SAMPLE DATA SOIL PROFILE WELL DETAIL 

I... 
'0 w 

.c w .c '0 E ~ .... ~ .c Drilling Method:Holiow-Stem Auger ::J_ 0 ~ zc 0 (/) 
> I... 

~ wI... W .S! (/) _w 
0.. Ground Elevation (ft): 26.4 (MSL) a. .... UI ..c (/) 

EE E ~ a. U 0 a c 
~~ C I... (/) 

(/) rn 0:: t!) :::> 

- 11"-

p-=rtcrt---r--i=::sz::~rs:;*,~;:::::;-~;:;;;:~i;RAiii::J~~:i'i'+"'"7i:=;:---~;-t:-· .t1. -I- ~oncre~~ 
Drilled by: Cascade Drilling ,..-... d ..... 

I~ 
Brow~) sandy GRAVEL with silt (loose, SZ 

r-, Well Casing 

'r-Slip Cap 

moist 
2IJ a2 18 0.0 ..... ..... Brown, fine to medium SAND with trace 

ATD 

4 ~I-Ber:tonite. Chips 
.... r-1:7:':':-1-2-lnch Diameter 

- Schedule 40 PVC Pipe 3. a2 4. a2 

~I a2 
a2 

..... 
organics and occasional silt lenses (loose, 

18 0.0 
. .... ..... ..... wet) ..... .. - .'.':-:-:-f-10-20 Sand Pack 
..... . .... ..... -':":":";';';1- 2-inch Diameter 19 0.0 @ 10ft sand becomes gray with moderate ..... ..... ..... 

heaving ..... 
9 0.0 

..... 
.:: = ::::. (Schedule 40 PVC scr!):Elei 

. .... - .... 0.020-inch Slot Size ..... 
Gray SILT with 

16 0.0 III ML 

Boring Completed 03/19/97 
Total Depth of Boring = 13.0 ft. 

organics (stiff, wet) 
. ... . 
... .... Threaded End Ca 

I I ITr- Slouqh p 

Well Completed 03/19/97 
Elevation at Top of Well Casing = 29.8 ft. 

Elevation at Top of PVC Casing = 29.41 ft. 
Total Depth of Well = 12.0 ft BGS 

Screened Interval = 3.0 to 11.5 ft BGS -

-

-

-

-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (Shown with dashes). 

~~ _____________ 8_0_ri_ng __ a_n_d __ M_o_n_it_o_ri_n_g_W __ e_II_L_W_-_1_0_1_S ______________ ~F_ig_u_r_e_C_-__ 4_9~ 
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8 
0 

~ 
S 
3; 
i 
c 
0 on 
I 

u 

" 5-
'" " z 
i2 
0 ,. 
i2 
N 
:J: 
!} 

~ 
~ 
;;; ,. 
'" -It 
i2 

.s:: 
+' 
a. 
al 

Cl 
t-o 

t- 10 

r- 20 

r-- 30 

-40 

I- 50 

I- 60 

LW-102S 

SAMPLE DATA SOIL PROFILE WELL DETAIL 

L-
al 
.0 al 
E ~ :::::1-zg 

L-
alL- al _al c.. a. .... 
E.£ E 
~~ 0 

Ul 

1 ::J(; d 

2IJ a2 3. a2 4. a2 

5~ a2 6. a2 

+' 
a 
a 
~ 

UI 
~ 
a Cl 
iIi a: 

26 0.0 

32 0.0 

14 0.0 

7 0.0 

6 0.0 

'0 
.0 

~ 
Ul 

'0 
.0 

~ 
Drilling Method:Holiow-Stem Auger 

.~ Ul 

.s:: Ul Ground Elevation (ft':.l,)::.....!:2""6.""1....JC""M:.::S:.=L.J...) _____ _ 
g. u I-- 11" -!"Locking Waterproof 
t; ~ Drilled by: Cascade Drilling /"T Well Seal 

~ ,A( ~ASPHALT nnvpmpnt (.-., in~h thi~k) b::: ~[l:9:oncret~ 
1PJM1 Bro.w~~ sandy GRAVEL with silt (loose. ~ ~ ~tc~~;:;lo~irea'l5,ir;>s I Si5' mOist) ATD 'I-N1\20-40 Sand Pack 

Brown. fine to medium SAND with occasional .... ·~2-inch Diameter 
silt lenses 0.1 ft thick (loose to medium Schedule 40 PVC Pipe 
dense. moist to wet) .:-:-::.: =:-:':':";1-10-20 Sand Pack 

»:.:' =~1-2-inch Diameter ..... ..... ..... ..... ..... @ 10ft color becomes gray ..... 
.. = .. Schedule 40 PVC Scr(~eJ 
., _ (0.020-inch Slot Sizer:: 

F-rT-ir+""'''''-+--G'"'r-a-y-S=CI''''L=T-W"''''i''''th-o-r-ga-n''''i-cs--''C-lm-e-d''"iu-m-s"""t""if""f.------l.. ... _ ..... i.-Threaded En d Cap 

wet) f:/7"/..r.I-Bentonite Chips 

..... 

III ML 

Boring Completed 03/18/97 
Total Depth of Boring = 14.0 ft. 

Well Completed 03/18/97 
Elevation at Top of Well Casing = 26.1 ft. 

Elevation at Top of PVC Casing = 25.77 ft. 
Total Depth of Well = 12.0 ft BGS 

Screened Interval = 3.0 to 11.5 ft BGS 
-

-

-

-

-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings. where soil samples were not collected and should 

be considered approximate (Shown with dashes). 

~~ _____________ B_Or_in_g __ a_n_d __ M_o_n_it_o_ri_n_g_W_e_I_I_L_W_-_1_0_2_S ______________ ~F_ig_U_r_e_C_-__ 50~ 
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"-........ 
-'= .... 
a. 
Q) 

Cl 
-0 

f-10 

f- 20 

r- 30 

0 -40 0 
0 

~ 
~ ... 
3: 
i 
0 

in g 
-50 ~ 

II> 

" z 
1i2 
0 

~ 
1i2 

'" l: 

~ .... 
'" :? 
~ r- 60 

3 
'" -Q. 
II: 

1i2 

LW·103S 

SAMPLE DATA SOIL PROFILE WELL DETAIL 

.... 
Q) 
..c Q) 

E !-::J_ 

z~ .... 
Q) .... Q) 
-Q) 

0.. a. .... 
EE E 
c51.ld 

0 
UJ 

1--'" d 

2I1 a2 

3. a2 

4. a2 

5 a2 
6 a2 
7 a2 
8 a2 
9 I~ a2 

10 a2 

.... 
0 
0 

~ 
(I] 

~ 
0 
iIi 

27 

21 

20 

13 
16 
18 

14 
12 

Cl 
a:: 

0.0 

0.0 

0.0 

0.0 
0.0 

... ... 

... ... 

SP 

III ML 

Drilling Method:Holiow-Stem Auger 

-11" -
Ground EI evation (ft",,):....: .!:2""6:.....4'--"'CM"'S::<:L:.<) _____ _ -::::r:::r- -Well Casin g 

Drilled by: Cascade Drilling 

Brown, fine to medium SAND with trace 
organics and occasional silt lenses 0.1 ft 
thick (loose to medium dense, moist to 
wet) 

@ 8 ft color becomes gray 

Gray SILT- with trace organics (medium 
stiff, wet) 

r---.r--SliP Cap 
.' . r--~oncret~ 

SZ ZL. ~t~2Be~tohnitDe. ChiPtS 
_..... -inC lame er 

A TO ....... =..... Schedule 40 PVC Pipe 

... ..". .. .. . .. - ... . 

..... - ':.""" -1 0-20 Sand Pack 

- ..... 
-

-~-2-inch Diameter 
..... Schedule 40 PVC Scrc~6I 

~ 0.020-inch Slot Size) 
'-' 

/// 

..... ., ... 
!hread~.d s..~c! Cap 

-,"" tonite Lnins 

-
Boring Completed 03/19/97 

Total Depth of Boring = 18.5 ft. 
Well Completed 03/19/97 

Elevation at Top of Well Casing = 29.6 ft. 
Elevation at Top of PVC Casing = 29.07 ft. 

Total Depth of Well = 17.5 ft BGS 
Screened Interval = 3.0 to 17.2 ft BGS 

-

-

-

-

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 

r7il Boring and Monitoring Well LW-103S 
~L..--_____ --'--------' 

Figure C-51 

BZTO 1 04( e )023341 
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""' 
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LW-104S 

SAMPLE DATA SOIL PROFILE WELL DETAIL 

.... 
(5 Q) 

.0 Q) .0 (5 E !: .... ~ .0 Drilling Method:Holiow-Stem Auger ::1_ 0 ~ z~ 0 en 
-6-1/+-.... 

~ Q) .... Q) .~ en 
-Q) a. Ground Elevation (ft): 23.5 (MSL} a. .... UI ..r: en -EE E 3: a. () Well Casing 

0 Cl 0 

tlold 
0 .... en r--- ..... Slip Cap en 1i5 a: " :::l Drilled by: Cascade Drilling 

1~ d 0.0 ..... 
!~ 

Brow~) san~)y GRAVEL with silt (loose, SZ 
~ 

r -Concrete 
moist (fill? 

~ 2. a2 21 0.0 Brown, fine to medium SAND with ATD 
-Bentonite Chips ..... occasional silt lenses 0.1 ft thick (loose, wet) ~ ~ 

..... ..... -2-inch Diameter 
3Il a2 10 0.0 

..... 
~ ~ '" Gr~~ ~IL I with organics (medium stitt, 4.- Schedule 40 PVC Pipe 

4. 
wet .. - . .. 

a2 10 0.0 ..... Gray, tine to medium ::>ANU Wlt!'1 trace 
., .. ..... 
::~ ..... 

gravel and organics (loose, wet) -10-20 Sand Pack ..... 

5. 
..... . . .. -

a2 11 0.0 
..... -..... 

~ -2-inch Diameter ..... ..... .. ~chedule 40 PVC Scr5e1 ..... 
6=-; 

..... 
a2 24 0.0 ..... 0.020-inch Slot Size ..... Gray SILT with organics, trace sand, and 

~I a2 
a2 

..... ..... ..... occasional silty sand 
16 0.0 III ML ft thick (stiff, wet) 
22 0.0 

Boring Completed 03/18/97 
Total Depth of Boring = 18.0 ft. 

lenses 0.1 
-

to 0.2 ..... .. ~Threaded End Cap 

j///~ r-sentonite Chips 

Well Completed 03/18/97 
Elevation at Top of Well Casing = 27.1 ft. 

Elevation at Top of PVC Casing = 26.57 ft. 
Total Depth of Well = 15.8 ft BGS 

Screened Interval = 7.3 to 15.8 ft BGS 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key· figure for explanation of graphics and s:ymbols. 
4. Stratigraphic contacts were based on soil cuttings, where soil samples were not collected and should 

be considered approximate (shown with dashes). 

-

-

-

-

-

~L-_____________ B_o_r_in_g __ a_n_d_M __ o_n_it_o_ri_n_g_W __ el_I_L_W_-__ 10_4_S ______________ ~_F_ig_U_r_e_C __ -_5_2~ 
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C!) 
0 
...J 
...J 
...J 
LlJ 
$: 
...J 

6 
LlJ ::: 
i= 
-, 
a.. 
C!) 

a.. 
::: 
LlJ 
l-
e;; 
~ 
a 
~ 
'" ~ 
u 
0 
Cl 
LlJ c:: ..: 
:c 
~ 
in 
0 
!2 .., 
(::! 
N 

C'> 

'" a 
0 
e;; 
N 

g 
.c 
a. 
Q) 

Cl 
f-O 

-5 

f-10 

-15 

f-20 

-25 

-30 

f-35 

-40 

RW-3 

SAMPLE DATA SOIL PROFILE EXTRACTION WELL DETAIL 

iii 0 Hollow-stem Auger .c Q) .c 0 Drilling Method: E 0. E .c .... 
::> >- (5 >- E 2 
z(ij I- C/) >- Ground Elevation (ft)· 27.34 (MSL) 

m 

R iii 
0 

C/) :;: 
..!!1C= u.. u -c 
0.Q) 0. ~ i: C/) c 
E1: E 0. () Drilled By: Cascade Drilling ::> f- Protective Casing with Cover 
m- m 0 ~ C/) 2 f- Locking Waterproof Seal 
C/)c/l C/) ill (9 ::J (9 I 

SP Brown, fine to medium SAND (loose, moist) 

~ , I---Concrete Surface Seal 

:% ~ ~ 
~ % 

6-inch Diameter, Schedule 
40 PVC Pipe 

~ ~ 
- Bentonite Chips 

S-1~ with trace gravel 
-

b2 10 

~ ~ S-2! 
b2 11 26 ~ - 20/40 Filter Pack 

SP Gray, fine to medium SAND (medium dense, ~ 

wet) (strong mineral spirit odor, slight sheen) . .'1--- 10/20 Filter Pack 

S-3~ 
-

b2 14 .... = 
r--

.J= .. 

s-41 '.' f:= 
.. r-- 6-inch Diameter, Schedule b2 15 f:= 40 PVC Screen 

f= ' .. 
(0.020-inch Slot Size) 

'Sl- .f=: -
S-5~ b2 17 

II 
ML Gray SILT with fine sand (very stiff, wet) (slight ATD .... f:.;; 

Sump 
mineral spirit odor, no sheen) End Cap 

Boring Completed 11/22199 Extraction Well Completed 11/22/99 
Total Depth of Boring = 17.5 ft. Elevation at Top of Protective Casing = 30.52 ft. 

Elevation at Top of Extraction Well Casing = 29.96 ft. -
Total Depth of Extraction Well = 16.7 ft. 
Screened Interval = 10.5 - 15.5 ft BGS. 

-
-

-

-

-
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols. 
4. Stratigraphic contacts were based on soil cuttings where soil samples were not collected and should 
be considered approximate (shown with dashes). 

~ Log of Boring and Extraction Well RW-3 Figure C-55 
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TABLE B-1 Page 1 of 26 

GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 

Well Date Time Elevation (tt) (a) (tt) (b) (tt) (c) Thickness (tt) NOTES 

Shallow Wells: 
B 03/25/1997 29.04 NM NM Couldn~ remove cap 

B 03/31/1997 29.04 NM NM Couldn~ remove cap 

B 07/16/1997 08:30 29.04 11.02 18.02 

B 10/21/1997 16:35 29.04 13.39 15.65 

B 01/27/1998 12:15 29.04 11.53 17.51 

B 05/18/1998 17:56 29.04 12.51 16.53 

B 08/17/1998 11:02 29.04 14.40 14.64 

B 11/13/1998 10:24 29.04 14.38 14.66 

B 02/16/1999 13:36 29.04 9.69 19.35 

B 05/18/1999 15:52 29.04 11.72 17.32 

B 09/21/1999 12:21 29.04 15.18 1386 

B 1210611999 1437 29.04 13.00 1604 

B 02/16/2000 10:57 29.04 11.84 17.20 

B 05/23/2000 1731 2904 13.22 15.82 

B 08/29/2000 14:23 29.04 15.32 13.72 

B 11/09/2000 13:31 2904 15.29 13.75 

B 0211212001 15:25 29.04 13.68 15.36 

B 06104/2001 12:49 29.04 14.18 14.86 

B 08/16/2001 11:54 29.04 15.80 13.24 

B 11/28/2001 12:44 29.04 13.80 15.24 

B 02/27/2002 14:33 29.04 12.27 16.77 

B 06/27/2002 15:05 29.04 13.38 15.66 

B 08/26/2002 16:59 29.04 14.02 1502 

B 11/13/2002 09:01 29.04 13.90 15.14 

B 02/11/2003 10:13 2904 12.85 16.19 

B 05/08/2003 08:11 2904 12.27 16.77 

B 08/27/2003 15:30 2904 14.70 14.34 

Bl 03/25/1997 10:48 29.74 Couldn~ remove cap 

Bl 03/31/1997 29.74 Couldn~ remove cap 

Bl 07/16/1997 07:49 2974 11.01 18.73 

Bl 10/21/1997 16:33 2974 13.56 16.18 

Bl 01/27/1998 12:10 2974 11.68 18.06 

Bl 05/18/1998 17:55 29.74 12.76 16.98 

Bl 08/1711998 1104 29.74 14.15 15.59 

Bl 11/13/1998 1021 29.74 15.05 14.69 

Bl 02/16/1999 13:33 29.74 9.59 20.15 

Bl 05/18/1999 15:51 29.74 11.79 17.95 

Bl 09/21/1999 12:19 29.74 14.63 15.11 

Bl 12/06/1999 14:38 29.74 14.25 15.49 

Bl 02/16/2000 1055 29.74 12.20 17.54 

Bl 05/23/2000 17:32 29.74 13.25 16.49 

Bl 08/29/2000 14:22 29.74 14.93 14.81 

Bl 11/09/2000 13:30 29.74 15.56 14.18 

Bl 02/1212001 15:26 29.74 15.19 14.55 

Bl 06/04/2001 12:50 29.74 15.06 14.68 

Bl 08/16/2001 11:55 29.74 15.72 14.02 

Bl 11/28/2001 12:45 29.74 15.47 14.27 

Bl 02/27/2002 14:34 29.74 12.15 17.59 

Bl 03/05/2002 11:06 29.74 12.28 17.46 

Bl 04/05/2002 08:42 29.74 12.40 17.34 

Bl 05/29/2002 0000 29.74 13.20 16.54 

Bl 06/27/2002 15:06 29.74 13.77 15.97 

Bl 08/26/2002 17:00 29.74 14.79 14.95 

Bl 11/13/2002 09:02 29.74 16.00 13.74 

Bl 02/11/2003 10:15 29.74 12.86 1688 

Bl 05/08/2003 0812 29.74 12.25 17.49 

Bl 08/27/2003 1531 29.74 14.79 14.95 

Bl 10/23/2003 14:07 29.74 15.61 14.13 

Bl 02/19/2004 14:13 29.74 12.39 17.35 

Bl 06/09/2004 09:01 29.74 14.10 15.64 

Bl 08/10/2004 12:21 29.74 15.18 14.56 

Bl 11/18/2004 09:04 29.74 15.70 14.04 

C 03/25/1997 12:32 28.89 5.56 23.33 

C 03/31/1997 11:38 28.89 6.16 22.73 

C 07/16/1997 08:47 28.89 8.28 20.61 

C 10/21/1997 15:15 28.89 to.OO 18.89 

C 01/27/1998 13:41 28.89 7.98 20.91 

C 05/18/1998 18:08 28.89 9.54 19.35 

C 08/17/1998 11:11 28.89 dry 

C 11/13/1998 10:36 28.89 10.36 18.53 

C 0211611999 13:58 28.89 5.91 2298 

C 05/18/1999 16:04 28.89 7.90 20.99 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 

Well Date Time Elevation (tt) (a) (tt) (b) (tt) (c) Thickness itt) NOTES 

C 09/21/1999 12:44 28.89 dry 

C 12/06/1999 14:50 28.89 9.82 Water in endcap 

C 02/16/2000 09:51 28.89 8.78 20.11 

C 05/23/2000 17:55 28.89 dry 

C 08/29/2000 14:33 28.89 dry 

C 11/09/2000 13:47 28.89 9.94 18.95 Dry? 

C 02/12/2001 1508 28.89 dry 

C 06/04/2001 13:25 28.89 dry 

C 08/16/2001 1211 28.89 dry 

C 11/28/2001 13:03 28.89 dry 

C 02/27/2002 14:44 28.89 8.94 19.95 

C 06/27/2002 15:36 28.89 dry 

C 08/26/2002 17:31 28.89 dry 

C 11/13/2002 09:25 28.89 dry 

C 02/11/2003 10:46 28.89 dry l"water 

C 05/08/2003 08:35 28.89 8.53 20.36 

C 08/27/2003 15:08 28.89 dry 

D 03/25/1997 12:25 30.04 8.32 21.72 

D 03/31/1997 11:31 30.04 8.66 21.38 

D 07/16/1997 08:35 30.04 10.45 19.59 

D 10/21/1997 17:10 30.04 13.27 16.77 

D 01/27/1998 1331 3004 1072 19.32 

D 05/18/1998 17:36 3004 12.23 17.81 

D 08/1711998 10:57 30.04 13.83 16.21 

D 11/13/1998 09:05 3004 15.01 1503 

D 02/16/1999 13:45 3004 8.50 21.54 

D 05/18/1999 1559 3004 11.00 19.04 

D 09/21/1999 1237 3004 14.41 15.63 

D 12/06/1999 1446 30.04 14.04 16.00 

D 02/16/2000 09:55 30.04 11.50 18.54 

D 05/23/2000 12:56 30.04 12.74 17.30 

D 08/29/2000 14:35 3004 14.70 15.34 

D 11/09/2000 13:43 30.04 15.49 14.55 

D 02/12/2001 15:12 30.04 14.99 15.05 

D 06/04/2001 12:35 30.04 14.95 15.09 

D 08/16/2001 11:46 30.04 15.64 14.40 

D 11/28/2001 12:43 30.04 15.45 14.59 

D 02/27/2002 14:21 30.04 11.37 18.67 

D 03/05/2002 11:00 30.04 11.51 18.53 

D 04/05/2002 0845 30.04 11.65 18.39 

D 05/29/2002 00:00 30.04 12.73 17.31 

D 06/27/2002 15:00 30.04 13.43 16.61 

D 08/26/2002 17:04 30.04 14.68 15.36 

D 11/13/2002 09:19 3004 15.96 14.08 

D 02/11/2003 1041 30.04 12.10 17.94 

D 0510812003 08:30 30.04 11.48 18.56 

D 08/27/2003 15:03 30.04 14.60 15.44 

D 10/2312003 13:50 30.04 15.54 14.50 

D 02/19/2004 14:22 30.04 11.83 18.21 

D 06/09/2004 09:28 30.04 13.78 16.26 

D 08/10/2004 12:13 30.04 15.02 15.02 

D 11/18/2004 09:30 30.04 15.69 14.35 

F 08/18/1998 08:10 NA 14.77 NA 
F Abandoned August 2003 

G 03/25/1997 11:57 30.24 14.49 15.75 

G 03/31/1997 09:13 30.24 14.01 16.23 

G 07/16/1997 07:37 30.24 14.30 15.94 

G 10/21/1997 16:20 30.24 dry 

G 01/27/1998 11:49 30.24 dry 

G 05/18/1998 17:30 30.24 dry 

G 08/17/1998 11:06 30.24 dry 

G 11/13/1998 09:53 30.24 dry 

G 02/16/1999 13:14 30.24 dry 

G 05/18/1999 14:50 30.24 dry 

G 09/21/1999 11:30 30.24 dry 

G 1210611999 14:07 30.24 dry 

G 02116/2000 10:19 30.24 dry 

G 05/23/2000 16:33 30.24 dry 

G 08/29/2000 13:18 30.24 dry 

G 11/09/2000 12:30 30.24 dry 

G 0211212001 16:02 30.24 dry 

G 06/04/2001 11:41 30.24 dry 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference D1W GW Elevation LNAPL 

Well Date Time Elevation (tt) (a) (tt) (b) (tt) (c) Thickness (tt) NOTES 

G 08/16/2001 10:50 30.24 dry 

G 11/28/2001 11:33 30.24 dry 

G 02/27/2002 13:38 30.24 dry 

G 06/27/2002 1413 30.24 dry 

G 08/26/2002 16:05 30.24 dry 

G 11/13/2002 07:37 30.24 dry 

G 02/11/2003 08:58 3024 dry 

G 05/08/2003 0657 3024 dry 

G 08/27/2003 13:38 30.24 dry 

G 10/23/2003 12:38 3024 dry 

G 0211912004 12:58 3024 dry 

G 06/09/2004 07:54 30.24 dry 

G 08/1012004 1201 30.24 dry 

G 11/18/2004 09:16 30.24 dry 

H 03/31/1997 11:51 27.08 5.42 21.66 

H 07116/1997 08:44 27.08 7.29 19.79 

H 10/21/1997 17:45 2708 10.08 17.00 

H 01/27/1998 13:45 27.08 7.56 19.52 

H 05/18/1998 17:50 27.08 9.06 18.02 

H 08/1711998 09:15 27.08 10.68 16.40 

H 11/13/1998 10:54 27.08 11.84 15.24 

H 02/16/1999 13·50 2708 5.35 2173 

H 05/18/1999 15:41 27.08 7.78 19.30 

H 09/21/1999 12:15 27.08 11.23 15.85 

H 12/06/1999 15:13 27.08 10.91 16.17 

H 02/16/2000 10:52 27.08 8.28 18.80 

H 05/23/2000 17:20 27.08 9.48 17.60 

H 08/29/2000 14:06 27.08 11.55 15.53 

H 11/09/2000 13:23 27.08 12.34 14.74 

H 0211212001 15:36 27.08 11.88 15.20 

H 06/04/2001 1227 27.08 11.81 15.27 

H 08/16/2001 11 :41 27.08 12.57 14.51 

H 11/28/2001 12:34 27.08 12.39 14.69 

H 02/27/2002 14:18 27.08 8.14 18.94 

H 03/05/2002 10:58 27.08 8.28 18.80 

H 04/05/2002 09:10 27.08 8.45 18.63 

H 05/29/2002 00:00 27.08 9.38 17.70 

H 06/27/2002 14:51 27.08 10.25 16.83 

H 08/26/2002 17:00 27.08 11.54 15.54 

H 11/13/2002 09:12 27.08 12.83 14.25 

H 02/11/2003 10:33 27.08 8.96 18.12 

H 05/08/2003 08:24 27.08 8.24 18.84 

H 08/27/2003 15:02 27.08 11.48 15.60 

H 10/23/2003 13:42 27.08 12.41 14.67 

H 02/19/2004 14:35 27.08 9.71 17.37 

H 06/09/2004 09:16 27.08 10.61 16.47 

H 08/10/2004 1133 27.08 11.93 15.15 

H 11/18/2004 09:36 27.08 12.54 14.54 

Jl 03/25/1997 12:15 29.70 8.78 20.92 orangelbrown algae 

Jl 03/3111997 11:19 29.70 9.02 20.68 

Jl 07116/1997 08:22 29.70 10.49 19.21 

Jl 10/21/1997 16:58 29.70 13.10 16.60 

Jl 01/27/1998 13:15 29.70 11.03 18.67 

Jl 05/18/1998 18:01 29.70 12.27 17.43 

Jl 08/1711998 11:00 29.70 13.78 15.92 

Jl 11/13/1998 10:30 29.70 14.77 14.93 

Jl 02/16/1999 13:37 29.70 8.91 20.79 

Jl 05/18/1999 15:46 29.70 11.19 18.51 

J1 09/21/1999 12:28 29.70 14.36 15.34 

J1 1210611999 15:07 29.70 13.95 15.75 

Jl 02/16/2000 11:05 29.70 11.67 18.03 

Jl 05/23/2000 1727 29.70 12.78 16.92 

Jl 08/29/2000 1414 29.70 14.58 15.12 

Jl 11/09/2000 13:25 29.70 15.30 14.40 

Jl 02/12/2001 15:22 29.70 14.87 14.83 

J1 06/04/2001 12:39 29.70 14.83 14.87 

J1 08/16/2001 11:52 29.70 15.48 14.22 

Jl 11/28/2001 12:35 29.70 15.23 14.47 

J1 02/27/2002 1430 29.70 11.62 18.08 

J1 03/05/2002 11:04 29.70 11.76 17.94 

J1 04/05/2002 08:40 29.70 11.87 17.83 

Jl 05/29/2002 00:00 29.70 12.77 16.93 

Jl 06/27/2002 15:02 29.70 13.40 16.30 

7/19105 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpt_Tb 8-1 Quarterly Event 
Landau Associates 

Source: S:lSheets/TimeOillWaterLvI/GWL All 

BZT0104(e)023347 



TABLE B-1 Page 4 of 26 

GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Date Time Elevation (ft) (a) (tt) (b) (tt) (c) Thickness (tt) NOTES 

Jl 08/26/2002 16:54 29.70 14.51 15.19 
Jl 11/13/2002 0900 29.70 15.71 13.99 
Jl 02/11/2003 10:18 29.70 12.33 17.37 
Jl 05/08/2003 08:14 29.70 11.65 18.05 
Jl 08/27/2003 14:47 29.70 14.46 15.24 
Jl 10/23/2003 13:52 29.70 15.31 14.39 
Jl 02/19/2004 14:18 29.70 11.88 17.82 
Jl 06/09/2004 09:08 29.70 13.71 15.99 
Jl 08/10/2004 12:20 29.70 14.86 14.84 On 8/03, DTW was 14.75; 8/10104 reading changed from 15.86 to 1 
Jl 11/18/2004 09:03 29.70 15.45 14.25 

K 03/25/1997 12:08 29.42 8.20 21.22 
K 03/31/1997 09:32 29.42 8.46 20.96 
K 07/16/1997 08:00 29.42 10.03 19.39 
K 10/21/1997 16:45 29.42 12.71 16.71 
K 01/27/1998 12:37 29.42 10.46 18.96 
K 05/18/1998 17:52 29.42 11.77 17.65 
K 08/1711998 10:50 29.42 13.34 1608 
K 11/13/1998 10:14 29.42 14.30 15.12 
K 02/16/1999 13:55 29.42 8.41 21.01 
K 05/18/1999 15:30 29.42 10.68 18.74 
K 09/21/1999 12:08 2942 13.91 15.51 
K 1210611999 14·32 2942 1344 1598 
K 02/16/2000 10:48 2942 11.15 18.27 
K 05/23/2000 17:12 29.42 12.25 17.17 
K 08/29/2000 13:56 29.42 14.16 15.26 
K 11/09/2000 13:16 29.42 14.84 14.58 
K 02/12/2001 15:41 29.42 14.35 15.07 
K 06/04/2001 12:20 29.42 14.22 15.20 
K 08/16/2001 11:35 29.42 15.12 14.30 
K 11/28/2001 12:26 29.42 14.68 14.74 
K 02/27/2002 14:17 29.42 11.05 18.37 
K 0310512002 10:55 29.42 11.25 18.17 
K 04/05/2002 08:55 29.42 11.30 18.12 
K 05/29/2002 00:00 29.42 12.22 17.20 
K 06/27/2002 14:47 29.42 12.92 16.50 
K 08/26/2002 17:17 29.42 14.12 15.30 
K 11/13/2002 0911 29.42 15.18 14.24 
K 0211112003 1029 29.42 11.80 17.62 
K 05/08/2003 08:21 29.42 11 14 18.28 
K 08/27/2003 14:52 29.42 14.08 15.34 
K 10/23/2003 13:40 29.42 14.91 14.51 
K 02/19/2004 1439 29.42 11.41 18.01 
K 06/09/2004 09:23 29.42 13.26 16.16 
K 08/10/2004 11:28 29.42 14.35 15.07 
K 11/18/2004 09:31 29.42 15.01 14.41 

L 03/25/1997 12:35 28.10 4.98 23.12 
L 03/31/1997 11:40 28.10 5.24 22.86 
L 07116/1997 08:49 28.10 7.50 20.60 
L 10/21/1997 15:18 28.10 9.55 18.55 
L 01/27/1998 1339 28.10 6.45 21.65 
L 05/18/1998 1807 28.10 9.21 18.89 
L 08/17/1998 11:10 28.10 11.59 16.51 
L 11/13/1998 10:35 28.10 13.02 15.08 
L 02/16/1999 13:57 28.10 4.78 23.32 
L 05/18/1999 1603 28.10 7.62 20.48 
L 09/21/1999 12:43 28.10 12.30 15.80 
L 1210611999 14:49 28.10 9.51 18.59 
L 02/16/2000 09:49 28.10 7.13 20.97 
L 05/23/2000 17:54 28.10 9.11 18.99 
L 08/29/2000 14:32 28.10 12.66 15.44 
L 11/09/2000 13:46 28.10 13.56 14.54 
L 02/1212001 15:07 28.10 13.04 15.06 
L 06/04/2001 13:24 28.10 12.78 15.32 
L 08/16/2001 12:10 28.10 13.66 14.44 
L 11/28/2001 13:02 28.10 12.34 15.76 
L 02/27/2002 14:42 28.10 7.16 20.94 
L 03/05/2002 11:12 28.10 7.39 20.71 
L 04/05/2002 08:39 28.10 7.63 20.47 
L 05/29/2002 00:00 28.10 9.09 19.01 
L 06/27/2002 10:38 28.10 10.11 17.99 
L 08/26/2002 17:30 28.10 12.56 15.54 
L 11/13/2002 09:26 28.10 14.00 14.10 
L 02/11/2003 10:47 28.10 7.17 20.93 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Date Time Elevation (ft) (a) (tt) (b) (tt) (c) Thickness (tt) NOTES 

L 05/08/2003 08:34 28.10 7.01 21.09 
L 08/27/2003 1509 28.10 15.20 12.90 
L 10/23/2003 14:20 28.10 13.56 14.54 
L 02/19/2004 13:57 28.10 6.84 21.26 
L 06/09/2004 09:35 28.10 11.10 17.00 
L 08/10/2004 12:27 2810 13.00 15.10 
L 11/18/2004 09:42 28.10 13.77 14.33 

N 03/25/1997 11 :48 3140 14.05 17.35 
N 03/31/1997 08:59 3140 14.26 17.14 Hydrocarbon odor, product 
N 07/16/1997 07:20 31.40 16.03 16.33 1.20 Light brown color; thick coating on probe 
N 10/21/1997 16:09 31.40 16.46 14.94 No product - strong petroleum odor 
N 10/23/1997 17:20 31.40 16.48 14.92 No product - strong petroleum odor 
N 01/27/1998 11:13 3140 15.01 1641 0.02 
N 05/18/1998 17:20 31.40 16.39 15.06 0.06 
N 08/1711998 10:40 31.40 17.16 14.26 0.02 Thin coat of thick product 
N 11/13/1998 0948 31.40 17.83 13.58 0.01 
N 02/16/1999 12:55 31.40 1409 17.53 0.27 Strong petroleum odor 
N 05/18/1999 14:47 3140 15.79 15.64 0.04 
N 09/21/1999 11:23 31.40 17.39 1402 0.01 
N 12/06/1999 14:00 3140 16.57 14.83 
N 02/16/2000 10:10 3140 15.69 15.71 
N 05/23/2000 16:24 3140 16.42 1498 Strong petroleum odor, no product 
N 08/29/2000 13:07 3140 17.61 13.79 
N 11/09/2000 12:26 31.40 18.23 13.19 0.03 
N 02/12/2001 15:49 31.40 17.64 13.76 
N 06/04/2001 11:31 31.40 17.58 13.82 
N 08/16/2001 10:29 3140 1808 13.32 Trace product 
N 11/28/2001 11:27 3140 18.06 13.34 Trace product 
N 02/27/2002 13:25 31.40 15.76 15.64 
N 0410512002 08:09 3140 15.88 15.52 
N 05/29/2002 00:00 3140 16.42 14.98 
N 06/27/2002 14:12 3140 16.80 14.60 
N 08126/2002 15:56 3140 17.51 13.89 
N 11/13/2002 07:27 31.40 18.44 12.98 0.03 Product present 
N 0211112003 08:49 3140 15.33 16.07 
N 05/0812003 06:51 3140 15.71 15.69 
N 0812712003 1333 3140 17.54 13.86 
N 10123/2003 12:08 31.40 18.18 13.22 
N 02/19/2004 12:21 31.40 15.79 15.61 
N 06/09/2004 07:36 31.40 17.04 14.36 
N 08/1012004 1055 31.40 17.72 13.68 
N 11/1812004 08:38 3140 dry 

P 03/25/1997 11:45 29.96 12.88 17.08 
P 03/31/1997 08:55 29.96 12.94 17.02 Hydrocarbon odor, product 
P 07/16/1997 07:15 29.96 14.02 16.08 0.17 Light coating on probe; light brown color 
P 10121/1997 16:05 29.96 15.23 14.73 No product - strong petroleum odor 
P 10/23/1997 17:25 29.96 15.21 14.75 No product - strong petroleum odor 
P 01/27/1998 11:09 29.96 13.87 16.09 
P 05/18/1998 17:18 29.96 13.08 16.88 Trace of product on probe 
P 08/17/1998 10:37 29.96 15.82 14.15 0.01 Sheen on probe, strong petroleum odor 
P 11/13/1998 0946 29.96 16.63 13.37 0.05 Strong gasoline odor 
P 02/16/1999 12:52 29.96 12.91 17.10 0.06 Strong petroleum odor 
P 05/18/1999 1443 29.96 14.68 15.38 0.13 
P 09/21/1999 1120 29.96 16.08 13.89 0.01 
P 12/06/1999 13:55 29.96 15.41 14.55 
P 02/16/2000 10:08 29.96 14.51 15.45 
P 05/23/2000 16:21 29.96 15.15 14.81 Trace of product on surface 
p 08/29/2000 13:04 29.96 16.26 13.71 0.01 
P 11/09/2000 12:24 29.96 16.98 13.00 0.03 
P 02/12/2001 15:46 29.96 16.31 13.65 
P 06/04/2001 11:27 29.96 16.26 13.70 Trace product 
P 08/16/2001 10:28 29.96 16.75 13.21 
P 11/28/2001 11:24 29.96 17.01 12.95 
P 02/27/2002 13:22 29.96 14.60 15.44 0.10 Strong ethanol-like odor 
P 04/05/2002 0807 29.96 14.70 15.34 0.10 
P 05/29/2002 00:00 29.96 15.00 14.96 Trace product 
P 06/27/2002 14:11 29.96 15.49 14.47 
P 08/26/2002 15:54 29.96 16.15 13.81 
P 11/13/2002 07:25 29.96 16.99 13.00 0.04 Product present 
P 0211112003 0844 29.96 14.13 15.84 0.01 Product present 
P 05/08/2003 06:47 29.96 15.53 14.44 0.01 Product barely present 
P 08/27/2003 13:30 29.96 16.19 13.77 
P 10/23/2003 12:05 29.96 16.60 13.38 0.02 Trace product 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Date Time Elevation (tt) (a) (tt) (b) (tt) (c) Thickness (tt) NOTES 

P 02119/2004 12:19 29.96 14.56 15.40 
P 06/09/2004 07:35 29.98 15.70 14.28 New reference elevation July 2004 
P 08/10/2004 10:53 29.98 16.40 13.58 
P 11/18/2004 08:37 29.98 dry 

Q 03/25/1997 11 :42 30.36 13.55 16.81 
Q 03/31/1997 08:52 30.36 13.54 16.82 Hydrocarbon odor 
Q 07/16/1997 07:10 30.36 14.55 15.83 0.02 Light coating on probe; light brown color 
Q 10/21/1997 16:04 30.36 15.70 14.66 No product - strong petroleum odor 
Q 10/23/1997 1729 30.36 15.69 14.67 No product - strong petroleum odor 
Q 01/27/1998 11:05 30.36 14.48 15.88 
Q 05/18/1998 17:16 30.36 15.58 14.78 
Q 08/17/1998 10:35 30.36 16.27 14.09 Slight sheen on probe; no product, strong petroleum odor 
Q 11/13/1998 09:44 30.36 17.01 13.36 0.01 Strong gasoline odor 
Q 02/16/1999 12:49 30.36 13.61 16.76 0.01 Strong petroleum odor 
Q 05/18/1999 14:40 30.36 15.13 15.23 Strong odor when cap removed 
Q 09/21/1999 11:17 30.36 16.51 13.85 
Q 12/06/1999 13:53 30.36 15.88 14.48 
Q 02/16/2000 10:06 30.36 15.02 15.34 Film of product 
Q 05/23/2000 1619 30.36 15.64 14.72 Strong petroleum odor, no product 
Q 08/29/2000 13:01 30.36 16.69 13.67 
Q 11/09/2000 12:23 30.36 17.50 12.86 Trace of product 
Q 0211212001 15:45 30.36 16.71 13.65 
Q 06/04/2001 11:25 30.36 16.66 13.70 
Q 08/16/2001 10:26 30.36 17.15 13.21 Trace product 
Q 11/28/2001 11:21 30.36 17.76 12.94 0.42 
Q 0212712002 13:20 30.36 15.07 15.29 Strong petroleum odor, no product 
Q 04/05/2002 08:05 30.36 15.23 15.13 Trace product 
Q 05/29/2002 00:00 30.36 15.53 14.83 Trace product 
Q 06/27/2002 14:10 30.36 15.95 14.41 Trace product 
Q 08/26/2002 1552 30.36 16.60 13.76 
Q 11/13/2002 0730 30.36 17.50 12.87 0.01 Producl present 
Q 02/11/2003 08:47 30.36 14.67 15.69 
Q 05/08/2003 06:48 30.36 15.00 15.54 0.22 
Q 08/27/2003 13:28 30.36 16.60 13.76 
Q 10123/2003 12:03 30.36 17.50 1305 0.24 
Q 0211912004 12:17 30.36 15.07 15.29 Trace product 
Q 06/09/2004 07:34 30.36 16.15 14.21 
Q 08/10/2004 10:52 30.36 16.81 13.55 
Q 11/18/2004 08:35 30.36 17.55 13.01 0.25 

LW001S 03/31/1997 11:12 27.96 6.65 21.31 
LW001S 07/16/1997 08:15 27.96 8.34 19.62 
LW001S 10/21/1997 16:53 27.96 11.02 16.94 
LW001S 01/27/1998 13:00 27.96 8.75 19.21 
LW001S 05/18/1998 17:40 27.96 9.15 18.81 
LW001S 08/17/1998 10:54 27.96 11.67 16.29 
LW001S 11/13/1998 10:02 27.96 12.76 15.20 
LW001S 02116/1999 13:24 27.96 6.60 21.36 
LW001S 05/18/1999 15:38 27.96 8.92 19.04 
LW001S 09/21/1999 12:10 27.96 12.20 15.76 
LW001S 12/06/1999 14:33 27.96 11.86 16.10 
LW001S 02/16/2000 10:50 27.96 9.42 18.54 
LW001S 05/23/2000 17:18 27.96 10.52 17.44 
LW001S 08/29/2000 13:58 27.96 12.51 15.45 
LW001S 11/09/2000 13:17 27.96 13.26 14.70 
LW001S 02/12/2001 15:33 27.96 12.82 15.14 
LW001S 06/04/2001 12:24 27.96 12.77 15.19 
LW001S 08/16/2001 11:37 27.96 13.45 14.51 
LWOO1S 11/28/2001 12:28 27.96 13.25 14.71 
LW001S 02/27/2002 14:19 27.96 9.31 18.65 
LW001S 03/05/2002 10:56 27.96 9.45 18.51 
LW001S 04/05/2002 09:08 27.96 9.60 18.36 
LW001S 05/29/2002 00:00 27.96 10.49 17.47 
LW001S 06/27/2002 14:50 27.96 11.26 16.70 
LW001S 08/26/2002 17:11 27.96 12.47 15.49 
LW001S 11/13/2002 09:07 27.96 13.72 14.24 
LW001S 02/11/2003 10:25 27.96 10.11 17.85 
LW001S 05/08/2003 08:20 27.96 9.41 18.55 
LW001S 08/27/2003 14:51 27.96 12.46 15.50 
LW001S 10/23/2003 13:58 27.96 13.32 14.64 
LW001S 02/19/2004 14:28 27.96 9.81 18.15 
LW001S 06/09/2004 09:20 27.96 11.60 16.36 
LW001S 08/1012004 11:30 27.96 12.86 15.10 
LW001S 11/18/2004 08:57 27.96 13.42 14.54 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference D1W GW Elevation LNAPL 
Well Date Time Elevation (tt) (a) (tt) (b) (tt) (c) Thickness (ft) NOTES 

LW002S 03/25/1997 12:22 29.56 8.06 21.50 
LW002S 03/31/1997 11:27 29.56 8.34 21.22 
LW002S 07/16/1997 08:33 29.56 10.05 19.51 
LW002S 10/21/1997 17:04 29.56 12.77 16.79 
LW002S 01/27/1998 13:25 29.56 10.39 19.17 
LW002S 05/18/1998 18:02 29.56 11.78 17.78 
LW002S 08/17/1998 10:56 29.56 13.38 16.18 
LW002S 11/13/1998 10:32 29.56 14.47 15.09 
LW002S 02/16/1999 13:42 29.56 8.27 21.29 
LW002S 05/18/1999 15:45 29.56 10.63 18.93 
LW002S 09/21/1999 12:34 29.56 13.95 15.61 
LW002S 12/06/1999 15:11 29.56 13.54 16.02 
LW002S 02/16/2000 10:38 29.56 11.08 18.48 
LW002S 05/23/2000 17:24 29.56 12.29 17.27 
LW002S 08/29/2000 14:12 2956 14.23 15.33 
LW002S 11/09/2000 1304 2956 15.00 14.56 
LW002S 02/12/2001 15:30 29.56 14.52 15.04 
LW002S 06/04/2001 12:34 2956 14.46 15.10 
LW002S 08/16/2001 11:45 29.56 15.16 14.40 
LW002S 11/28/2001 12:41 29.56 14.90 14.66 
LW002S 02/27/2002 14:19 29.56 11.02 18.54 
LWoo?S 03/05/2002 10:59 29.56 11.17 18.39 
LW002S 04/05/2002 08:47 29.56 11.33 18.23 
LW002S 05/29/2002 00:00 29.56 12.22 17.34 
LW002S 06/27/2002 14:56 29.56 13.00 16.56 

LW004S 03/31/1997 09:20 30.26 12.77 17.49 
LW004S 07/16/1997 07:40 30.26 14.66 15.60 
LWo04S 10/21/1997 16:25 30.26 16.88 13.38 
LW004S 01/27/1998 12:00 30.26 15.13 15.13 
LW004S 05/18/1998 17:32 30.26 16.08 14.18 
LW004S 08/17/1998 11:07 30.26 17.30 12.96 
LW004S 11/13/1998 09:56 30.26 17.96 12.30 
LW004S 02/16/1999 1316 30.26 13.10 17.16 
LW004S 05/18/1999 15:03 30.26 15.43 14.83 
LW004S 09/21/1999 11 :44 30.26 17.61 12.65 
LW004S 12/06/1999 14:19 30.26 17.08 13.18 
LW004S 02116/2000 10:31 30.26 15.84 14.42 
LW004S 05/23/2000 16:55 30.26 16.71 13.55 
LW004S 08/29/2000 13:39 30.26 17.78 12.48 
LW004S 11/09/2000 12:53 30.26 18.17 12.09 
LW004S 02112/2001 16:38 30.26 17.08 13.18 
LW004S 06/04/2001 12:08 30.26 17.81 12.45 
LW004S 08/16/2001 11:14 30.26 18.39 11.87 
LW004S 11/28/2001 12:05 30.26 17.84 12.42 
LW004S 02/27/2002 14:01 30.26 15.82 14.44 
LW004S 03/05/2002 11:35 30.26 15.95 14.31 
LW004S 04/05/2002 08:20 30.26 16.02 14.24 
LW004S 05/29/2002 00:00 30.26 16.74 13.52 
LW004S 06/27/2002 14:39 30.26 16.89 13.37 
LW004S 08/26/2002 16:31 30.26 17.68 12.58 
LW004S 11/13/2002 08:22 30.26 19.04 11.22 
LW004S 02111/2003 09:31 30.26 16.03 14.23 
LW004S 05/08/2003 07:43 30.26 15.75 14.51 
LW004S 08/27/2003 13:59 30.26 17.87 12.39 
LW004S 10/23/2003 13:18 30.26 18.52 11.74 
LW004S 02/19/2004 13:46 30.26 16.49 13.77 
LW004S 06/09/2004 08:31 30.32 17.24 13.08 New reference elevation July 2004 
LW004S 08/10/2004 11:57 30.32 18.03 12.29 
LW004S 11/18/2004 09:23 30.S2 18.61 11.71 

LW005S OS/25/1997 12:29 SO.79 10.57 20.22 
LW005S 03/31/1997 11:35 30.79 10.84 19.95 
LW005S 07/16/1997 08:53 30.79 12.29 18.50 
LW005S to/21/1997 15:16 30.79 15.00 15.79 
LW005S 01/27/1998 13:36 30.79 12.90 17.89 
LW005S 05/18/1998 18:05 30.79 14.19 16.60 
LW005S 08/17/1998 11:09 30.79 15.54 15.25 
LW005S 11/13/1998 10:38 30.79 16.55 14.24 
LW005S 02116/1999 13:16 30.79 10.59 20.20 
LW005S 05/18/1999 16:01 30.79 13.12 17.67 
LW005S 09/21/1999 12:40 30.79 16.00 14.79 
LW005S 12106/1999 14:47 30.79 15.64 15.15 
LW005S 02/16/2000 09:56 30.79 13.54 17.25 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 

Well Date Time Elevation (tt) (a) (tt) (b) (ft) (c) Thickness (tt) NOTES 

LW005S 05/23/2000 17:51 30.79 14.80 15.99 

LW005S 08/29/2000 14:37 30.79 16.35 14.44 

LW005S 11/09/2000 1345 30.79 16.98 13.81 

LW005S 02/12/2001 15:13 30.79 16.51 14.28 

LW005S 06/04/2001 13:23 30.79 16.43 14.36 

LW005S 08/16/2001 12:07 30.79 17.03 13.76 

LW005S 11/28/2001 13:01 30.79 16.94 13.85 

LW005S 02/27/2002 14:39 30.79 13.48 17.31 

LW005S 03/05/2002 11:13 30.79 13.62 17.17 

LW005S 04/05/2002 08:38 30.79 13.60 17.19 

LW005S 05/29/2002 00:00 30.79 14.81 15.98 

LW005S 06/27/2002 1043 30.79 15.15 15.64 

LW005S 08/26/2002 17:08 30.79 16.12 14.67 

LW005S 11/13/2002 09:22 30.79 17.39 13.40 

LW005S 02/11/2003 10:43 30.79 13.95 16.84 

LW005S 05/08/2003 08:32 30.79 13.58 17.21 

LW005S 08/27/2003 15:07 30.79 16.11 14.68 

LW005S 10/23/2003 14:17 30.79 16.92 13.87 

LW005S 02/19/2004 14:00 30.79 13.76 17.03 

LW005S 06/09/2004 09:34 30.79 15.50 15.29 

LW005S 08/10/2004 12:25 30.79 16.48 14.31 

LW005S 11/18/2004 09:40 30.79 17.05 13.74 

LW007S 03/31/1997 11:05 28.10 6.75 21.35 

LW007S 07/16/1997 08:05 28.10 8.62 19.48 

LW007S 10/21/1997 1645 28.10 11.26 16.84 

LW007S 01/27/1998 1247 28.10 8.85 19.25 

LW007S 05/18/1998 1748 28.10 10.34 17.76 

LW007S 08/17/1998 1048 28.10 11.85 16.25 

LW007S 11/13/1998 10:12 28.10 12.90 15.20 strong gasoline odor 

LW007S 02/16/1999 13:53 28.10 6.81 21.29 

LW007S 05/18/1999 15:23 28.10 9.14 18.96 

LW007S 09/21/1999 12:03 28.10 12.37 15.73 

LW007S 12/06/1999 14:27 28.10 12.00 16.10 

LW007S 02/16/2000 10:46 28.10 9.60 18.50 

LW007S 05/23/2000 17:09 28.10 10.70 17.40 

LW007S 08/29/2000 1353 28.10 12.64 15.46 

LW007S 11/09/2000 13:14 28.10 13.36 14.74 

LW007S 02/12/2001 15:39 28.10 12.94 15.16 

LW007S 06/04/2001 12:17 28.10 12.87 15.23 

LW007S 08/16/2001 11:33 28.10 13.58 14.52 

LW007S 11/28/2001 12:22 28.10 13.34 14.76 

LW007S 02/27/2002 14:15 28.10 9.47 18.63 

LW007S 03/05/2002 10:52 28.10 9.62 18.48 

LW007S 04/05/2002 08:57 28.10 9.73 18.37 

LW007S 05/29/2002 00:00 28.10 10.63 17.47 

LW007S 06/27/2002 1445 28.10 11.36 16.74 

LW007S 08/26/2002 17:18 28.10 12.69 15.41 

LW007S 11/13/2002 09:16 28.10 13.82 14.28 

LW007S 02/11/2003 10:37 28.10 10.18 17.92 

LW007S 05/08/2003 08:27 28.10 9.54 18.56 

LW007S 08/27/2003 1458 28.10 12.62 15.48 

LW007S 10/23/2003 13:39 28.10 13.45 14.65 

LW007S 02/19/2004 14:42 28.10 10.01 18.09 

LW007S 06/09/2004 09:25 28.10 11.75 16.35 

LW007S 08/10/2004 1126 28.10 13.00 15.10 

LW007S 11/18/2004 08:55 28.10 15.53 12.57 

LW008S 05/18/1999 14:55 31.28 14.84 16.44 

LW008S 09/21/1999 12:24 31.28 16.94 14.34 

LW008S 12/06/1999 1440 31.28 16.63 14.65 

LW008S 02/16/2000 10:16 31.28 15.18 16.10 

LW008S 05/23/2000 1742 31.28 15.88 15.40 

LW008S 08/29/2000 14:26 31.28 17.06 14.22 

LW008S 11/09/2000 13:32 31.28 17.55 13.73 

LW008S 02/12/2001 15:58 31.28 17.24 14.04 

LW008S 06/04/2001 13:05 31.28 17.14 14.14 

LW008S 08/16/2001 12:00 31.28 17.70 13.58 

LW008S 11/28/2001 12:57 31.28 17.63 13.68 0.04 

LW008S 02/27/2002 14:37 31.28 15.12 16.16 

LW008S 03/05/2002 11:09 31.28 15.26 16.02 

LW008S 04/05/2002 08:17 31.28 15.34 15.94 

LW008S 05/29/2002 00:00 31.28 15.91 15.37 

LW008S 06/27/2002 15:21 31.28 16.21 15.07 

LW008S 08/26/2002 16:38 31.28 16.95 14.33 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference 01W GW Elevation LNAPL 
Well Date Time Elevation (tt) (a) (tt) (b) (ft) (c) Thickness (tt) NOTES 

LW008S 11/13/2002 08:50 3128 17.88 13.40 
LW008S 02111/2003 09:48 3128 15.57 15.71 
LW008S 05/08/2003 0800 31.28 15.11 16.17 
LW008S 08/27/2003 14:25 3128 16.97 14.31 
LW008S 10/23/2003 12:42 31.28 17.54 13.74 
LW008S 02119/2004 15:03 31.28 15.34 15.94 
LW008S 06/09/2004 08:43 31.28 16.50 14.78 
LW008S 08/10/2004 12:05 31.28 17.23 14.05 
LW008S 11/18/2004 09:15 31.28 17.56 13.72 

LW009S 05/18/1999 14:57 31.04 19.58 11.46 Water level appears to be more representative of lower zone 
LW009S 09/21/1999 11:36 31.04 dry 
LW009S 12106/1999 14:13 31.04 19.64 Water in endcap 
LW009S 02/16/2000 10:24 3104 19.59 Water in endcap 
LW009S 05/23/2000 16:39 3104 dry 
LW009S 08/29/2000 13:28 31.04 dry 
LW009S 11/09/2000 12:42 31.04 dry 
LW009S 02/12/2001 16:12 31.04 dry 
LW009S 06/04/2001 11:50 31.04 dry 
LW009S 08/16/2001 11:01 31.04 dry 
LW009S 11/28/2001 11:52 31.04 dry 
LW009S 02/27/2002 13:48 31.04 dry 
LW009S 03/05/2002 11:15 31.04 dry 
LW009S 04/05/2002 08:26 31.04 dry 
LW009S 05/29/2002 00:00 31.04 dry 
LW009S 06/27/2002 1424 31.04 dry 
LW009S 08/26/2002 16:09 31.04 dry 
LW009S 11/13/2002 07:49 31.04 dry 
LW009S 02111/2003 09:06 31.04 dry Recorded 01W of 19.58; well most likely dry 
LW009S 05/08/2003 07:11 31.04 dry 
LW009S 08/27/2003 13:48 31.04 dry 
LW009S 10/23/2003 12:46 31.04 dry 
LW009S 02/19/2004 13:04 31.04 dry 
LW009S 06/09/2004 08:12 31.04 dry 
LW009S 08/10/2004 11:53 31.04 dry 
LW009S 11/18/2004 09:28 31.04 dry 

LW010S 05/18/1999 14:59 30.75 17.24 13.51 
LW010S 09/21/1999 11:38 30.75 19.13 11.62 
LW010S 12/06/1999 14:14 30.75 18.54 12.21 
LW010S 02/16/2000 10:26 30.75 17.62 13.13 
LW010S 05/23/2000 16:41 30.75 18.25 12.50 
LW010S 08/29/2000 13:30 30.75 dry 
LW010S 11/09/2000 12:45 30.75 dry 
LW010S 02/1212001 16:14 30.75 dry 
LW010S 06104/2001 11:53 30.75 dry 
LW010S 08/16/2001 11:03 30.75 dry 
LW010S 11/28/2001 11:54 30.75 dry 
LW010S 02127/2002 13:50 30.75 17.77 12.98 
LW010S 03/05/2002 11:32 30.75 17.84 12.91 
LW010S 04/05/2002 0824 30.75 17.82 12.93 
LW010S 05/29/2002 00:00 30.75 18.22 12.53 
LW010S 06/27/2002 14:28 30.75 18.27 12.48 
LW010S 08/26/2002 16:15 30.75 dry 
LW010S 11/13/2002 0800 30.75 dry 
LW010S 02111/2003 09:20 30.75 17.50 13.25 
LW010S 05/08/2003 07:32 30.75 17.68 13.07 
LW010S 08/27/2003 13:51 30.75 dry 
LW010S 10/23/2003 12:51 30.75 dry 
LW010S 02/19/2004 13:26 30.75 17.77 12.98 
LW010S 06/09/2004 08:22 30.75 18.67 12.08 
LW010S 08/10/2004 11:54 30.75 dry 
LW010S 11/18/2004 09:26 30.75 dry 

LWOllS 05/18/1999 15:10 29.10 1147 17.63 
LWOllS 09/21/1999 11:51 29.10 14.23 14.87 
LWOllS 12106/1999 15:05 29.10 14.00 15.10 
LWOllS 02/16/2000 11:01 29.10 11.94 17.16 
LWOllS 05/23/2000 11:01 29.10 13.01 16.09 
LWOllS 08/29/2000 14:55 29.10 14.51 14.59 
LWOllS 11/09/2000 13:36 29.10 15.48 13.92 0.37 First occurrence of product in well. 
LWOllS 02/12/2001 15:18 29.10 14.62 14.48 
LWOllS 06/04/2001 13:12 29.10 14.65 14.45 
LWOllS 08/16/2001 11:24 29.10 15.46 13.86 0.28 
LW011S 11/28/2001 1251 29.10 15.10 14.00 Trace product 
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TABLE B-1 
GROUNDWATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 
TIME OIL NORTHWEST TERMINAL 

Reference D1W GW Elevation LNAPL 

Well Date Time Elevation (It) (a) (It) (b) (It) (c) Thickness (It) NOTES 

LWOllS 02/27/2002 1459 29.10 11.86 17.24 

LWOllS 03/05/2002 11:40 29.10 11.96 17.14 

LWOllS 04/05/2002 08:34 29.10 12.07 17.03 

LWOllS 05/29/2002 00:00 29.10 13.00 16.10 

LWOllS 06/27/2002 15:09 29.10 13.40 15.70 

LWOllS 08/26/2002 16:48 29.10 14.37 14.73 

LW011S 11/13/2002 08:54 29.10 15.53 13.57 

LWOllS 02/11/2003 10:03 29.10 12.46 16.64 

LWOllS 05/08/2003 08:07 2910 11.91 17.19 

LWOllS 08/27/2003 14:36 2910 14.32 14.78 

LW011S 10/23/2003 14:12 2910 15.12 13.98 

LWOllS 02/19/2004 1402 29.10 12.13 16.97 

LW011S 06/09/2004 0856 29.10 13.72 15.38 

LWOllS 08/10/2004 12:08 2010 14.66 14.44 

LWOllS 11/18/2004 0908 29.10 15.33 13.84 0.09 

LW013S 05/23/2000 16:51 30.17 17.23 12.94 

LW013S 08/29/2000 13:37 30.17 18.27 11.90 

LW013S 11/09/2000 12:51 30.17 18.75 11.42 

LW013S 02/12/2001 16:30 30.17 18.26 11.91 

LW013S 06/04/2001 12:06 30.17 18.30 11.87 

LW013S 08/16/2001 11:13 30.17 18.81 11.36 

LW013S 11/28/2001 1203 3017 1837 1180 

LW013S 02/27/2002 1358 30.17 16.60 13.57 

LW013S 03/05/2002 11:33 30.17 16.68 13.49 

LW013S 04/05/2002 08:22 30.17 16.73 13.44 

LW013S 05/29/2002 0000 30.17 17.30 t2.87 

LW013S 06/27/2002 1437 30.17 17.38 12.79 

LW013S 08/26/2002 16:30 30.17 18.11 1206 

LW013S 11/13/2002 08:14 30.17 19.04 11.13 

LW013S 02/11/2003 09:30 30.17 16.57 13.60 

LW013S 05/08/2003 07:41 30.17 16.53 13.64 

LW013S 08/27/2003 13:57 30.17 18.27 11.90 

LW013S 10/23/2003 13:14 30.17 18.81 11.36 

LW013S 02/19/2004 13:40 30.17 16.62 13.55 

LW013S 06109/2004 08:30 30.17 17.66 12.51 

LW013S 08/10/2004 11:55 30.17 18.33 11.84 

LW013S 11/18/2004 09:24 30.17 18.92 11.25 

LW019S 10/23/2003 11:54 27.72 16.62 1110 

LW019S 02119/2004 15:00 27.72 13.84 13.88 

LW019S 06/09/2004 07:27 27.72 15.46 12.26 

LW019S 08/10/2004 11:07 27.72 16.35 11.37 

LW019S 11/18/2004 08:51 27.72 17.18 10.54 

LW020S 10/23/2003 12:14 29.51 14.86 14.65 

LW020S 02/19/2004 14:45 29.51 12.55 16.96 

LW020S 06/09/2004 0747 29.51 14.18 15.33 

LW020S 08/10/2004 11:05 29.51 14.90 14.61 

LW020S 11/18/2004 08:46 29.51 14.42 15.09 

LW021S 10/23/2003 12:16 30.29 16.57 13.72 

LW021S 02/19/2004 14:54 30.29 13.82 17.29 1.03 

LW021S 06/09/2004 07:44 30.29 15.36 15.02 0.11 

LW021S 08/10/2004 11:02 30.29 16.40 14.03 0.17 

LW021S 11/18/2004 08:43 30.29 16.51 13.87 0.11 

LW027S 10/23/2003 12:20 30.59 25.40 5.19 

LW027S 02/19/2004 12:44 30.59 2207 9.07 0.69 

LW027S 06/09/2004 07:39 30.59 21.26 9.33 

LW027S 08/10/2004 10:58 30.59 24.56 6.13 0.12 

LW027S 11/18/2004 07:39 30.59 24.68 5.93 0.02 

LW028S 10/23/2003 14:26 30.98 dry 

LW028S 02/19/2004 15:17 30.98 12.87 18.11 

LW028S 06109/2004 09:52 30.98 15.15 15.83 

LW028S 08/10/2004 11 :45 30.98 dry 

LW028S 11/18/2004 09:45 30.98 dry 

LW029S 10/23/2003 14:39 31.34 18.88 12.46 

LW029S 02/19/2004 15:30 31.34 16.52 14.82 

LW029S 06/09/2004 09:43 31.34 17.85 13.49 

LW029S 08/10/2004 1150 31.34 18.56 12.78 

LW029S 11/18/2004 09:58 31.34 18.97 12.37 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Date Time Elevation (tt) (a) (tt) (b) (tt) (cl Thickness (tt) NOTES 

LW030S 10/23/2003 14:41 30.08 17.91 12.17 
LW030S 02/19/2004 1532 30.08 15.58 14.50 
LW030S 06/09/2004 09:46 30.08 16.91 13.17 
LW030S 08/10/2004 11:52 3008 17.62 12.46 
LW030S 11/18/2004 09:59 3008 17.96 12.12 

LW031S 10/23/2003 14:30 31.26 18.87 12.39 
LW031S 02/19/2004 15:21 31.26 16.07 15.19 
LW031S 06/09/2004 09:56 31.26 17.67 13.59 
LW031S 08/10/2004 11 :42 31.26 16.52 14.74 
LW031S 11/18/2004 09:50 31.26 18.93 12.33 

LW032S 10/23/2003 1432 30.71 17.02 13.69 
LW032S 02119/2004 15:29 30.71 13.59 17.12 
LW032S 06/09/2004 09:58 30.71 15.66 15.05 
LW032S 08/10/2004 11:46 30.71 16.67 14.04 
LW032S 11/18/2004 09:52 30.71 17.04 13.67 

LW033S 10/23/2003 14:35 29.89 dry 
LW033S 02/19/2004 15:23 29.89 13.89 16.00 
LW033S 06/09/2004 10:02 29.89 15.60 14.29 
LW033S 08/10/2004 11:44 29.89 16.69 13.20 
LW033S 11/18/2004 09:51 29.89 dry 

LW034S 10/23/2003 14:24 3093 16.99 13.94 
LW034S 02/19/2004 1515 3093 13.29 17.64 
LW034S 06/09/2004 09:50 3093 15.53 15.40 
LW034S 08/10/2004 11:39 30.93 16.61 14.32 
LW034S 11/18/2004 09:46 30.93 17.00 13.93 

LW040S 11/18/2004 08:59 3370 dry 

LW041S 11/18/2004 10:02 29.85 dry 

LW042S 11/18/2004 10:00 30.45 18.89 11.56 

LW043S 30.66 
LW043S 11/18/2004 09:49 30.66 18.44 12.22 

LW044S 11/18/2004 09:53 30.86 17.44 13.42 

LW101S 03/31/1997 09:54 29.41 4.51 24.90 
LW101S 07/16/1997 0901 29.41 6.81 22.60 
LW101S 10/21/1997 18:01 29.41 7.28 22.13 
LW101S 01/27/1998 14:15 29.41 4.10 25.31 
LW101S 05/18/1998 18:18 29.41 6.68 22.73 
LW101S 08/17/1998 11:21 29.41 8.14 21.27 
LW101S 11/13/1998 10:48 29.41 8.61 20.80 
LW101S 02/16/1999 14:11 29.41 3.21 26.20 
LW101S 05/18/1999 16:17 29.41 6.00 23.41 
LW101S 09/21/1999 12:54 29.41 8.60 20.81 
LW101S 1210611999 1458 29.41 6.98 22.43 
LW101S 02116/2000 09:44 29.41 4.96 24.45 
LW101S 05/23/2000 18:06 29.41 6.83 22.58 
LW101S 08/29/2000 14:47 29.41 8.67 20.74 
LW101S 11/09/2000 13:56 29.41 9.39 20.02 
LW101S 02/12/2001 1502 29.41 8.02 21.39 
LW101S 06/04/2001 13:35 29.41 8.40 21.01 
LW101S 08/16/2001 12:20 29.41 9.44 19.97 
LW101S 11/28/2001 13:12 29.41 8.58 20.83 
LW101S 02/27/2002 14:52 29.41 5.70 23.71 
LW101S 06/27/2002 15:32 29.41 7.80 21.61 
LW101S 08/26/2002 17:34 29.41 8.85 20.56 
LW101S 11/13/2002 09:35 29.41 9.92 19.49 
LW101S 02/11/2003 10:59 29.41 5.27 24.14 
LW101S 05/08/2003 08:43 29.41 5.40 24.01 
LW101S 08/27/2003 15:14 29.41 8.59 20.82 

LW102S 03/31/1997 10:01 25.77 1.86 23.91 
LW102S 07116/1997 09:09 25.77 3.91 21.86 
LW102S 10/21/1997 17:59 25.77 4.03 21.74 
LW102S 01/27/1998 14:07 25.77 1.26 24.51 
LW102S 05/18/1998 18:15 25.77 3.57 22.20 
LW102S 08/17/1998 11:18 25.77 4.88 20.89 
LW102S 11/13/1998 10:45 25.77 5.14 20.63 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference DM GW Elevation LNAPL 
Well Date Time Elevation (tt) (a) (tt) (b) (tt) (cl Thickness (tt) NOTES 

LW102S 02/16/1999 14:08 25.77 0.45 25.32 
LW102S 05/18/1999 16:12 25.77 3.24 22.53 
LW102S 09/21/1999 12:52 25.77 5.33 20.44 
LW102S 12/06/1999 14:56 25.77 3.67 22.10 
LW102S 02/16/2000 09.41 25.77 1.91 23.86 
LW102S 05/23/2000 18:03 25.77 3.72 22.05 
LW102S 08/29/2000 14:45 25.77 5.40 20.37 
LW102S 1110912000 1353 25.77 5.94 19.83 
LW102S 02/12/2001 1500 25.77 4.52 21.25 
LW102S 06/04/2001 13:32 25.77 4.93 20.84 
LW102S 08/16/2001 12:17 25.77 5.96 19.81 
LW102S 11/28/2001 1310 25.77 5.15 20.62 
LW102S 02/27/2002 14:48 25.77 2.14 23.63 
LW102S 06/27/2002 15:30 25.77 4.50 21.27 
LW102S 08/26/2002 1739 25.77 5.48 20.29 
LW102S 11/13/2002 09:32 25.77 6.50 19.27 
LW102S 02/11/2003 10:55 25.77 1.88 23.89 
LW102S 05/08/2003 08:40 25.77 2.22 23.55 
LW102S 08/27/2003 15:17 25.77 5.24 20.53 

LW103S 03/31/1997 0950 29.07 5.50 23.57 
LW103S 07/16/1997 08:59 29.07 6.93 22.14 
LW103S 10/21/1997 18:03 29.07 7.08 2199 
LW103S 01/27/1998 14:20 29.07 5.11 23.96 
LW103S 05/18/1998 18:21 29.07 6.57 22.50 
LW103S 08/17/1998 11:24 29.07 7.80 21.27 
LW103S 11/13/1998 10:51 29.07 7.91 21.16 
LW103S 02/16/1999 14:14 2907 4.54 24.53 
LW103S 05/18/1999 16:20 29.07 6.20 22.87 
LW103S 09/21/1999 12:57 2907 8.30 20.77 
LW103S 12/06/1999 1500 2907 6.60 22.47 
LW103S 02/16/2000 09:46 2907 5.50 23.57 
LW103S 05/23/2000 18:10 2907 6.64 22.43 
LW103S 08/29/2000 14:50 29.07 8.41 20.66 
LW103S 11/09/2000 13:58 29.07 8.78 20.29 
LW103S 02/1212001 15:04 29.07 7.39 21.68 
LW103S 06104/2001 13:37 29.07 7.83 21.24 
LW103S 08/16/2001 12:23 29.07 9.07 20.00 
LW103S 11/28/2001 13:16 29.07 8.02 21.05 
LW103S 02/27/2002 14:50 29.07 5.26 23.81 
LW103S 06/27/2002 15:34 29.07 7.42 21.65 
LW103S 08/26/2002 17:36 29.07 8.57 20.50 
LW103S 11/13/2002 09:37 29.07 9.48 19.59 
LW103S 02/11/2003 11:03 29.07 5.65 23.42 
LW103S 05/08/2003 08:46 29.07 5.86 23.21 
LW103S 08/27/2003 15:15 29.07 8.33 20.74 

LW104S 03/31/1997 10:06 26.57 3.55 23.02 
LW104S 07/16/1997 0854 26.57 5.71 20.86 
LW104S 10/21/1997 16:22 26.57 5.71 20.86 
LW104S 01/27/1998 14:00 26.57 2.84 23.73 
LW104S 05/18/1998 18:11 26.57 5.17 21.40 
LW104S 08/17/1998 11:15 26.57 6.64 19.93 
LW104S 11/13/1998 10:41 26.57 6.72 19.85 
LW104S 02/16/1999 14:03 26.57 2.11 24.46 
LW104S 05/18/1999 16:08 26.57 4.97 21.60 
LW104S 09/21/1999 12:48 26.57 7.18 19.39 
LW104S 12/06/1999 14:54 26.57 5.00 21.57 
LW104S 0211612000 09:39 26.57 3.61 22.96 
LW104S 05/23/2000 17:59 26.57 5.61 20.96 
LW104S 08/29/2000 14:43 26.57 7.08 19.49 
LW104S 11/09/2000 13:51 26.57 7.49 19.08 
LW104S 0211212001 14:57 26.57 6.28 20.29 
LW104S 06/04/2001 13:30 26.57 6.64 19.93 
LW104S 08/16/2001 12:15 26.57 7.56 19.01 
LW104S 11/28/2001 13:06 26.57 6.30 20.27 
LW104S 02/27/2002 14:46 26.57 4.07 22.50 
LW104S 06/27/2002 15:27 26.57 6.28 20.29 
LW104S 08/26/2002 17:41 26.57 7.13 19.44 
LW104S 11/13/2002 09:30 26.57 7.85 18.72 
LW104S 02/11/2003 10:51 26.57 3.72 22.85 
LW104S 05/08/2003 08:38 26.57 4.94 21.63 
LW104S 08/27/2003 15:19 26.57 6.87 19.70 

RW1 05/18/1999 15:06 31.46 15.70 15.76 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference D1W GW Eleva1ion LNAPL 
Well Dale Time Elevation (ft) (a) (tt) (b) (tt) (c) Thickness (tt) NOTES 

RWl 09/21/1999 1146 31.46 18.02 13.44 
RWl 12/06/1999 1443 31.46 17.73 13.73 
RWl 02/16/2000 10:33 31.46 16.14 15.32 
RWl 05/23/2000 1746 31.46 17.09 14.37 
RWl 08/29/2000 14:28 31.46 18.29 13.17 
RWI 11/09/2000 12:57 31.46 18.67 12.79 
RWI 02/12/2001 16:44 31.46 18.30 13.16 
RWl 0610412001 13:17 31.46 18.22 13.24 
RWl 08/16/2001 10:55 31.46 31.46 Vaporlwater recovery system test running - not measured 
RWl 11/28/2001 12:02 31.46 18.55 12.91 
RWl 02/27/2002 14:03 31.46 16.12 15.34 
RWl 03/05/2002 11:38 31.46 16.33 15.13 
RWl 04/05/2002 08:27 31.46 16.28 15.18 
RWl 05/29/2002 00:00 31.46 17.00 14.46 
RWI 06/27/2002 15:16 31.46 17.33 14.13 
RWI 08/26/2002 1640 31.46 18.00 13.46 
RWl 11/13/2002 08:26 31.46 18.85 12.61 
RWl 0211112003 09:34 31.46 16.50 14.96 
RWl 05/08/2003 0746 31.46 16.23 15.23 
RWl 08/27/2003 14:04 31.46 1809 13.37 
RWl 10/23/2003 13:23 31.46 18.55 12.91 
RWI 02/19/2004 13:52 31.46 16.31 15.15 
RWI 06/09/2004 08:35 31.46 17.60 13.86 
RWI 08/10/2004 12:03 31.46 18.22 13.24 
RWI 11/18/2004 09:21 31.46 18.61 12.85 

RW3 12/06/1999 15:24 29.96 14.20 15.76 
RW3 02/16/2000 10:37 29.96 11.88 18.08 
RW3 05/23/2000 17:26 29.96 13.02 16.94 
RW3 08/29/2000 13:42 29.96 14.88 15.08 
RW3 11/09/2000 13:03 2996 15.58 14.38 
RW3 02/12/2001 15:28 2996 15.13 14.83 
RW3 06/04/2001 12:30 2996 15.09 14.87 
RW3 08/16/2001 11:44 2996 15.74 14.22 
RW3 11/28/2001 1240 2996 15.52 14.44 
RW3 02/27/2002 14:26 2996 11.80 18.16 
RW3 03/05/2002 1102 29.96 11.94 18.02 
RW3 04/05/2002 0844 29.96 12.06 17.90 
RW3 05/29/2002 00:00 29.96 13.00 16.96 
RW3 06/27/2002 1459 29.96 13.64 16.32 
RW3 Abandoned August 2003 

PZl 05/23/2000 17:47 28.04 14.21 13.83 
PZl 08/29/2000 1430 2804 15.33 12.71 
PZl 11/09/2000 12:55 28.04 15.68 12.36 
PZl 02/12/2001 16:42 2804 15.30 12.74 
PZl 06/04/2001 1320 28.04 15.29 12.75 
PZl 08/16/2001 1117 28.04 15.94 12.10 
PZl 11/28/2001 12:09 28.04 15.48 12.56 
PZl 02/27/2002 14:02 28.04 13.28 14.76 
PZl 03/05/2002 11:34 28.04 13.40 14.64 
PZl 04/05/2002 08:32 28.04 13.44 14.60 
PZl 05/29/2002 00:00 28.04 14.16 13.88 
PZl 06/27/2002 15:17 28.04 14.50 13.54 
PZl 08/26/2002 16:33 28.04 15.17 12.87 
PZl 11/1312002 0842 2804 15.83 12.21 
PZl 02/11/2003 09:36 28.04 13.58 14.46 
PZl 05/08/2003 07:58 28.04 13.25 14.79 
PZl 08/27/2003 14:20 28.04 15.32 12.72 
PZl 10/23/2003 13:19 28.04 15.75 12.29 
PZl 02/19/2004 13:56 28.04 13.41 14.63 
PZl 06/09/2004 08:37 28.04 14.75 13.29 
PZl 08/10/2004 12:00 28.04 15.42 12.62 
PZl 11/18/2004 09:22 28.04 15.46 12.58 

PZ2 06/27/2002 1518 31.97 18.31 13.66 
PZ2 08/26/2002 1634 31.97 18.88 13.09 
PZ2 11/13/2002 08:25 31.97 19.40 12.57 
PZ2 02/11/2003 0944 31.97 17.46 14.51 
PZ2 05/08/2003 0745 31.97 17.15 14.82 
PZ2 08/27/2003 1403 31.97 1902 12.95 
PZ2 10/23/2003 13:21 31.97 19.27 12.75 0.06 
PZ2 02/19/2004 13:50 31.97 17.36 14.61 
PZ2 06/09/2004 08:33 31.97 18.51 13.46 
PZ2 08/10/2004 12:02 31.97 19.12 12.85 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Date Time Elevation (tt) (a) (tt) (b) (tt) (c) Thickness (tt) NOTES 

PZ2 11/18/2004 09:20 31.97 19.24 12.73 

PZ3 06/27/2002 15:19 31.12 19.35 11.77 
PZ3 08/26/2002 1635 31.12 19.74 11.38 
PZ3 11/13/2002 08:45 31.12 16.87 
PZ3 02/11/2003 0940 31.12 19.05 12.07 
PZ3 0510812003 07:53 31.12 18.95 12.17 
PZ3 08/27/2003 14:26 31.12 19.82 11.30 
PZ3 10/23/2003 12:39 31.12 dry 
PZ3 02/19/2004 15:09 31.12 19.07 12.05 
PZ3 0610912004 08:39 31.12 19.53 11.59 
PZ3 08/10/2004 1204 31.12 19.86 11.26 
PZ3 11/18/2004 09:19 31.12 dry 

PZ4 06/27/2002 1520 28.47 dry 
PZ4 08/26/2002 16:36 28.47 dry 
PZ4 11/13/2002 08:48 28.47 16.87 11.60 
PZ4 02/11/2003 09:41 28.47 dry 
PZ4 05/08/2003 07:52 28.47 17.78 10.69 
PZ4 08/27/2003 14:27 28.47 dry 
PZ4 10/23/2003 12:36 28.47 dry 
PZ4 02/19/2004 15:08 28.47 dry 
PZ4 06/09/2004 08:41 28.47 dry 
PZ4 08/10/2004 1203 28.47 dry 
PZ4 11/18/2004 09:18 28.47 dry 

OX001S 06/27/2002 15:13 33.38 17.85 15.53 
OX001S 08/26/2002 16:45 33.38 18.75 14.63 
OX001S 11/13/2002 08:30 33.38 19.92 13.46 
OX001S 02/11/2003 09:59 3338 16.96 16.42 
OX001S 05/08/2003 08:04 3338 16.48 16.90 
OX001S 08/27/2003 14:38 3338 18.76 14.62 
OX001S 10/23/2003 14:09 33.38 19.51 13.87 
OX001S 02/19/2004 14:10 3338 16.64 16.74 
OX001S 06/09/2004 08:45 3338 18.16 15.22 
OX001S 08/10/2004 12:07 33.38 19.08 14.30 
OX001S 11/18/2004 0907 33.38 19.63 13.77 0.03 

OX002S 06/27/2002 1512 28.69 13.22 15.47 
OX002S 08/26/2002 16:44 28.69 14.26 14.43 
OX002S 11/13/2002 08:33 28.81 15.39 13.42 New reference elevation September 2002 
OX002S 02/11/2003 10:06 28.81 12.39 16.42 
OX002S 05/08/2003 08:09 28.81 11.90 16.91 
OX002S 08/27/2003 14:33 28.81 14.55 14.26 
OX002S 10/23/2003 14:14 28.81 15.22 13.84 0.31 
OX002S 02/19/2004 14:07 28.81 1206 16.75 
OX002S 06/09/2004 08:52 28.95 13.61 15.34 New reference elevation July 2004 
OX002S 08/10/2004 12:09 28.95 14.53 14.42 
OX002S 11/18/2004 09:10 28.95 15.18 13.87 0.13 

OX003S 06/27/2002 15:14 30.01 14.65 15.36 
OX003S 08/26/2002 1642 30.01 15.50 14.51 
OX003S 11/13/2002 0831 30.01 16.65 13.36 
OX003S 02/11/2003 09:58 30.01 13.78 16.23 
OX003S 05/08/2003 08:03 30.01 13.30 16.71 
OX003S 08/27/2003 1440 30.01 15.52 14.49 
OX003S 10/23/2003 1410 3001 16.22 13.79 
OX003S 02/19/2004 14:09 3001 13.47 16.54 
OX003S 06/09/2004 08:51 3001 14.96 15.05 
OX003S 08/10/2004 12:06 3001 15.81 14.20 
OX003S 11/18/2004 09:13 30.01 16.61 13.66 0.33 

OX004S 06/27/2002 15:15 33.42 19.07 14.35 
OX004S 08/26/2002 16:39 33.42 19.74 13.68 
OX004S 11/13/2002 08:24 33.54 20.73 12.81 New reference elevation September 2002 
OX004S 02/11/2003 09:38 33.54 18.39 15.15 
OX004S 05/08/2003 0747 33.54 19.07 14.47 
OX004S 08/27/2003 1407 33.54 19.95 13.59 
OX004S 10/23/2003 1243 33.54 dry 
OX004S 02/19/2004 13:54 33.54 18.21 15.33 
OX004S 06/09/2004 08:38 33.51 19.44 14.07 New reference elevation July 2004 
OX004S 08/10/2004 12:06 33.51 20.12 13.39 
OX004S 11/18/2004 09:17 33.51 dry 

OX005S 10/23/2003 13:44 30.74 16.15 14.59 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Date Time Elevation (tt) (a) (tt) (b) (tt) (c) Thickness (tt) NOTES 

OX005S 02/t9/2004 t4:25 30.74 12.46 t8.28 
OX005S 06109/2004 09:14 30.74 14.35 16.39 
OX005S 08/10/2004 12:18 30.74 15.65 15.09 
OX005S 11/18/2004 08:58 30.74 16.26 14.48 

OX006S 10/23/2003 13:45 30.92 16.43 14.49 
OX006S 02/19/2004 14:24 30.92 12.85 18.07 
OX006S 06/09/2004 09:12 31.03 14.71 16.32 New reference elevation July 2004 
OX006S 08/10/2004 12:17 31.03 16.09 14.94 
OX006S 11/18/2004 09:00 31.03 16.66 14.37 

OX007S 10/23/2003 13:46 30.68 16.25 14.43 
OX007S 02/19/2004 14:23 30.68 12.67 18.01 
OX007S 06/09/2004 09:11 30.68 14.55 16.13 
OX007S 08/10/2004 12:16 30.68 15.79 14.89 
OX007S 11/18/2004 09:02 30.68 16.34 14.34 

OX008S 10/23/2003 13:47 30.74 16.41 14.33 
OX008S 02/19/2004 1419 30.74 12.96 17.78 
OX008S 06109/2004 09:09 30.74 14.81 15.93 
OX008S 08/10/2004 12:15 30.74 15.96 14.78 
OX008S 11/18/2004 08:23 3074 16.52 14.22 

OX009S 08/10/2004 12:12 3114 16.92 14.22 Reference elevation July 2004 

DeeE Wells: 
B2 08/11/1993 10:02 30.31 25.44 4.87 Slight sheen, slight to mod solvent-like odor 
B2 10/26/1993 13:32 30.31 25.25 5.06 
B2 11/17/1993 13:32 30.31 25.23 5.08 
B2 12/1711993 12:59 30.31 23.88 6.43 
B2 01/17/1994 13:12 30.31 23.99 6.32 
B2 02/18/1994 1420 30.31 23.73 6.58 
B2 03/18/1994 12:59 30.31 23.15 7.16 
B2 04/18/1994 14:42 30.31 24.35 5.96 
B2 05/18/1994 15:22 30.31 23.12 7.19 
B2 06/17/1994 14:54 30.31 22.90 7.41 
B2 07/19/1994 09:20 30.31 24.38 5.93 
B2 08/17/1994 07:35 30.31 25.22 5.09 
B2 09/16/1994 07:27 30.31 25.89 4.42 
B2 10/17/1994 09:03 30.31 25.43 4.88 
B2 11/21/1994 11:51 30.31 24.56 5.75 
B2 12/19/1994 11:10 30.31 21.82 8.49 
B2 01/18/1995 11:18 30.31 18.93 11.38 
B2 0212111995 13:23 30.31 17.12 13.19 
B2 03/21/1995 13:05 30.31 20.37 9.94 
B2 04/19/1995 1248 30.31 21.21 9. to 
B2 05/19/1995 13:38 30.31 19.30 11.01 
B2 07/17/1995 13:55 30.31 22.72 7.59 
B2 08/2211995 07:53 30.31 24.42 5.89 
B2 09/22/1995 08:28 30.31 25.28 5.03 
B2 11/20/1995 07:57 30.31 22.02 8.29 
B2 12/01/1995 08:29 30.31 13.63 16.68 
B2 12/19/1995 07:26 30.31 15.57 14.74 
B2 01/19/1996 08:38 30.31 16.48 13.83 
B2 02/20/1996 1042 30.31 to.63 19.68 
B2 03/19/1996 09:23 30.31 16.61 13.70 
B2 04/19/1996 11:53 30.31 16.20 14.11 
B2 07/22/1996 14:24 30.31 22.29 8.02 
B2 08/20/1996 14:20 30.31 23.43 6.88 
B2 09/24/1996 08:11 30.31 24.30 6.01 
B2 10/28/1996 11:09 30.31 23.76 6.55 
B2 12/13/1996 1047 30.31 16.70 13.61 
B2 03/25/1997 12:02 30.31 15.85 14.46 
B2 03/31/1997 0927 30.31 14.91 15.40 
B2 07/16/1997 0745 30.31 19.91 to.40 
B2 10/21/1997 16:30 30.31 23.56 6.75 
B2 01/27/1998 12:06 30.31 19.32 to.99 
B2 05/18/1998 17:54 30.31 18.80 11.51 
B2 08/17/1998 10:23 30.31 24.38 5.93 
B2 11/13/1998 10:17 30.31 25.33 4.98 
B2 02/16/1999 13:34 30.31 19.64 10.67 
B2 05/18/1999 15:50 30.31 19.04 11.27 
B2 09/21/1999 12:18 30.31 25.34 4.97 
B2 1210611999 14:39 30.31 20.25 10.06 
B2 02/16/2000 10:56 30.31 20.57 9.74 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference OM GW Elevation LNAPL 
Well Date Time Elevation (ft) (a) (ft) (b) (ft) (c) Thickness (ft) NOTES 

B2 05/23/2000 1733 30.31 20.99 9.32 
B2 08/29/2000 14:20 30.31 25.38 4.93 
B2 11/09/2000 13:29 30.31 25.31 5.00 
B2 02/12/2001 15:27 30.31 24.62 5.69 
B2 06/04/2001 13:04 30.31 24.84 5.47 
B2 08/16/2001 11:58 30.31 26.75 3.56 
B2 11/28/2001 12:46 30.31 24.14 6.17 
B2 02/27/2002 14:35 30.31 22.90 7.41 
B2 06/27/2002 15:07 30.31 20.16 10.15 
B2 08/26/2002 17:01 30.31 25.32 4.99 
B2 11/13/2002 09:03 30.31 25.28 5.03 
B2 02/11/2003 10:14 30.31 23.58 6.73 
B2 05/08/2003 08:13 30.31 21.33 8.98 
B2 08/27/2003 15:32 30.31 24.25 6.06 
B2 10/2312003 14:08 30.31 25.85 4.46 
B2 02/19/2004 14:12 30.31 22.21 8.10 
B2 06/09/2004 0902 30.31 21.45 8.86 
B2 08/1012004 0850 30.31 25.73 4.58 
B2 08/10/2004 10:29 30.31 25.96 4.35 
B2 11/18/2004 08:13 30.31 25.08 5.23 

G1A 03/25/1997 11:55 29.72 14.84 14.88 
G1A 03/31/1997 09:11 2972 14.28 1544 
G1A 07/16/1997 07:33 29.72 18.94 10.78 
G1A 10/2111997 16:18 29.72 22.44 7.28 
G1A 01/27/1998 11 :46 29.72 18.42 11.30 
G1A 05/18/1998 1731 29.72 18.05 11.67 
G1A 08/1711998 10:07 29.72 23.35 6.37 
G1A 11/13/1998 09:54 29.72 24.59 5.13 
G1A 02/16/1999 13:14 29.72 18.28 11.44 
G1A 05/18/1999 14:51 29.72 18.42 11.30 
G1A 09/21/1999 11:29 29.72 24.32 5.40 
G1A 12/06/1999 1405 29.72 19.82 9.90 
G1A 02/16/2000 1018 29.72 19.81 9.91 
G1A 05/23/2000 16:31 29.72 20.08 9.64 Replaced lock and tubing 
G1A 08/29/2000 13:13 29.72 24.36 5.36 
G1A 11/09/2000 12:32 29.72 24.85 4.87 
G1A 02/12/2001 16:01 29.72 24.08 5.64 
G1A 06/04/2001 11:40 29.72 24.10 5.62 
G1A 08/16/2001 10:52 29.72 25.51 4.21 
G1A 11/28/2001 11:32 29.72 23.84 5.88 
G1A 02/27/2002 13:39 29.72 21.96 7.76 
G1A 06/27/2002 14:17 29.72 19.48 10.24 
G1A 08/26/2002 16:06 29.72 24.36 5.36 
G1A 11/13/2002 0735 29.72 24.60 5.12 
G1A 02/11/2003 08:59 29.72 22.32 7.40 
G1A 05/08/2003 06:58 29.72 20.51 9.21 
G1A 08/27/2003 1336 29.72 24.16 5.56 
G1A 10/23/2003 12:37 29.72 25.20 4.52 
G1A 02/19/2004 12:57 29.72 21.51 8.21 
G1A 06/09/2004 07:55 29.72 20.91 8.81 
G1A 08/1012004 08:46 29.72 25.07 4.65 
G1A 08/10/2004 10:25 29.72 25.24 4.48 
G1A 11/18/2004 08:09 29.72 24.56 5.16 

J2 03/25/1997 12:18 29.65 15.22 14.43 
J2 03/31/1997 11:21 29.65 14.38 15.27 
J2 07/16/1997 08:24 29.65 19.28 10.37 
J2 10/2111997 17:00 29.65 23.02 6.63 
J2 01127/1998 13:19 29.65 18.69 10.96 
J2 05/18/1998 18:00 29.65 18.14 11.51 
J2 08/17/1998 10:21 29.65 23.70 5.95 
J2 11/13/1998 10:28 29.65 24.64 5.01 
J2 0211611999 13:40 29.65 19.00 10.65 
J2 05/18/1999 15:46 29.65 18.40 11.25 
J2 09/21/1999 12:30 29.65 24.73 4.92 
J2 12/06/1999 15:08 29.65 19.53 10.12 
J2 0211612000 11:07 29.65 19.89 9.76 
J2 05/23/2000 17:28 29.65 20.33 9.32 
J2 08/29/2000 14:15 29.65 24.67 4.98 
J2 11/09/2000 13:26 29.65 24.66 4.99 
J2 0211212001 15:23 29.65 23.92 5.73 
J2 06/04/2001 13:02 29.65 24.17 5.48 
J2 08/16/2001 11:51 29.65 25.57 4.08 
J2 11/28/2001 12:36 29.65 23.45 6.20 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Date Time Elevation (ft) (a) (ft) (b) (tt) (c) Thickness (ft) NOTES 

J2 02/27/2002 14:31 29.65 22.21 7.44 
J2 06/27/2002 15:03 29.65 19.48 10.17 
J2 08/26/2002 16:56 29.65 24.67 4.98 
J2 11/13/2002 08:59 29.65 24.60 5.05 
J2 02/11/2003 10:19 29.65 22.95 6.70 
J2 0510812003 08:16 29.65 20.65 9.00 
J2 08/27/2003 1448 29.65 24.12 5.53 
J2 10/23/2003 1354 29.65 25.18 4.47 
J2 02/19/2004 14:17 29.65 21.52 8.13 
J2 06/09/2004 09:07 29.65 20.76 8.89 
J2 08/10/2004 0840 29.65 25.00 4.65 
J2 08/10/2004 10:27 29.65 25.24 4.41 
J2 11/18/2004 08:20 29.65 24.39 5.26 

J3 03/25/1997 12:20 29.58 14.70 14.88 
J3 03/31/1997 11:25 29.58 14.03 15.55 
J3 07/16/1987 08:25 29.58 18.91 10.67 
J3 10/21/1987 17:02 29.58 22.37 7.21 
J3 01/27/1998 13:21 29.58 18.28 11.30 
J3 05/18/1998 1758 2958 17.84 11.74 
J3 08/17/1998 10:22 29.58 23.12 6.46 
J3 11/13/1998 10:26 2958 24.14 5.44 
J3 02/16/1999 13:41 2958 1832 1126 
J3 05/18/1999 15:48 29.58 1801 11.57 
J3 09/21/1999 1231 29.58 24.12 5.46 
J3 12/06/1999 15:09 29.58 19.31 10.27 
J3 02/16/2000 10:07 29.58 19.50 10.08 
J3 05/23/2000 17:29 29.58 19.86 9.72 
J3 08/29/2000 14:17 29.58 24.05 5.53 
J3 11/09/2000 1327 29.58 24.24 5.34 
J3 02/12/2001 1524 29.58 23.45 6.13 
J3 0610412001 12:44 29.58 23.62 5.96 
J3 08/16/2001 11:50 29.58 24.98 4.60 
J3 11/28/2001 12:37 29.58 22.98 6.60 
J3 02/27/2002 1432 29.58 21.52 8.06 
J3 06/27/2002 15:04 29.58 19.14 10.44 
J3 08/26/2002 16:57 29.58 23.99 5.59 
J3 11/13/2002 08:58 29.58 24.10 5.48 
J3 02/11/2003 10:20 29.58 22.28 7.30 
J3 05/08/2003 08:17 29.58 20.16 9.42 
J3 08/27/2003 14:49 29.58 23.60 5.98 
J3 10/23/2003 13:56 29.58 24.70 4.88 
J3 02/19/2004 14:16 29.58 21.18 8.40 
J3 06/09/2004 09:06 29.58 20.40 9.18 
J3 08/1012004 08:41 29.58 24.50 5.08 
J3 08/10/2004 10:28 29.58 24.67 4.91 
J3 11/18/2004 08:17 29.58 23.86 5.72 

0 03/25/1997 1140 32.03 17.01 15.02 
0 03/31/1997 0848 32.03 16.39 15.64 
0 07/16/1997 07:05 32.03 21.93 10.10 
0 10/21/1997 16:01 32.03 22.23 9.80 
0 01/27/1998 11:03 32.03 20.51 11.52 
0 05/18/1998 17:14 32.03 20.25 11. 78 
0 08/17/1998 10:13 32.03 25.42 6.61 
0 11/13/1998 09:31 32.03 26.49 5.54 
0 02/16/1999 12:45 32.03 20.25 t 1.78 
0 05/18/1999 14:36 32.03 21.23 10.80 
0 09/21/1999 11:09 32.03 26.22 5.81 
0 12/06/1999 1348 32.03 21.90 10.13 
0 02/16/2000 1004 32.03 22.21 9.82 
0 05/23/2000 16:15 32.03 22.18 9.85 
0 08/29/2000 12:56 32.03 26.49 5.54 
0 1110912000 12:18 32.03 27.01 5.02 
0 02/1212001 15:52 32.03 26.12 5.91 
0 06/04/2001 11:22 32.03 26.08 5.95 
0 08/16/2001 10:22 32.03 27.58 445 
0 11/28/2001 11:18 32.03 26.15 5.88 
0 02/27/2002 13:15 32.03 24.08 7.95 
0 06/27/2002 14:09 32.03 21.29 10.74 
0 08/26/2002 1547 32.03 25.91 6.12 
0 11/13/2002 0721 32.03 26.56 547 
0 02/11/2003 08:38 32.03 22.81 9.22 
0 05/08/2003 0644 32.03 22.70 9.33 
0 08/27/2003 13:23 32.03 2643 5.60 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference D1W GW Elevation LNAPL 
Well Date Time Elevation (tt) (a) (ft) (b) (ft) (c) Thickness (tt) NOTES 

0 10/23/2003 12:02 32.03 27.11 4.92 
0 02/19/2004 12:15 32.03 23.71 8.32 
0 06/09/2004 0732 3203 22.76 9.27 
0 08/10/2004 08:23 32.03 26.51 5.52 
0 08/10/2004 10:02 32.03 26.52 5.51 
0 11/18/2004 07:33 32.03 26.13 5.90 

R 03/25/1997 11:36 30.47 15.56 14.91 
R 03/31/1997 08:43 30.47 14.85 15.62 
R 07/16/1997 07:00 30.47 20.37 10.10 
R 10/21/1997 15:56 30.47 22.54 7.93 
R 01/27/1998 10:57 30.47 18.98 11.49 
R 05/18/1998 1715 30.47 18.73 11.74 
R 08/17/1998 10:12 30.47 23.93 6.54 
R 11/13/1998 0935 30.47 25.17 5.30 
R 02/16/1999 13:05 30.47 18.79 11.68 
R 05/18/1999 14:37 3047 19.64 10.83 
R 09/21/1999 11:15 3047 24.53 5.94 
R 1210611999 13:46 3047 20.33 10.14 
R 02/16/2000 10:12 30.47 20.65 9.82 
R 05/23/2000 16:17 30.47 20.64 9.83 
R 08/29/2000 12:58 30.47 24.97 5.50 
R 11/09/2000 12'20 3047 2547 500 
R 02/12/2001 1554 30.47 24.46 6.01 
R 06/04/2001 1136 30.47 24.53 5.94 
R 08/16/2001 10:35 30.47 2602 4.45 
R 11/28/2001 11:19 30.47 24.57 5.90 
R 02/27/2002 1317 30.47 22.50 7.97 
R 06/27/2002 14:08 30.47 19.75 10.72 
R 08/26/2002 15:58 30.47 24.38 6.09 
R 11/13/2002 07:22 30.47 25.04 5.43 
R 02/11/2003 08:41 30.47 21.22 9.25 
R 05/08/2003 06:46 30.47 21.14 9.33 
R 08/27/2003 13:25 30.47 24.91 5.56 
R 10/23/2003 11:56 30.47 25.60 4.87 
R 02/19/2004 12:05 30.47 22.15 8.32 
R 06/09/2004 07:30 30.47 21.21 9.26 
R 08/10/2004 08:21 30.47 24.99 5.48 
R 08/10/2004 10:00 30.47 24.99 5.48 
R 11/18/2004 0734 30.47 24.61 5.86 

LWOO1D 03/31/1997 11:11 28.31 12.71 15.60 
LWOOID 07/16/1997 08:12 28.31 17.65 10.66 
LWOOID 10/21/1997 16:55 28.31 21.29 7.02 
LWOOID 01/27/1998 13:07 28.31 17.06 11.25 
LWOO1D 05/18/1998 17:39 28.31 16.53 11.78 
LWOO1D 08/17/1998 10:30 28.31 21.82 6.49 
LWOOID 11/13/1998 10:01 28.31 22.77 5.54 
LWOOID 02/16/1999 13:21 28.31 17.30 11.01 
LWOO1D 05/18/1999 15:36 28.31 16.76 11.55 
LWOOID 09/21/1999 12:12 28.31 22.91 5.40 
LWOOID 12106/1999 14:34 28.31 18.00 10.31 
LWOOID 02/16/2000 10:49 28.31 18.16 10.15 
LWOO1D 05/23/2000 17:19 28.31 18.62 9.69 
LWOOID 08/29/2000 13:59 28.31 22.81 5.50 
LWOOID 11/09/2000 1320 28.31 22.98 5.33 
LWOOID 02/12/2001 1535 28.31 22.23 6.08 
LWOO1D 06/04/2001 12:23 28.31 22.36 5.95 
LWOO1D 08/16/2001 11:38 28.31 23.73 4.58 
LWOOID 11/28/2001 12:29 28.31 21.73 6.58 
LWOOID 02/27/2002 14:17 28.31 20.31 8.00 
LWOOID 06/27/2002 14:49 28.31 17.81 10.50 
LWOO1D 08/26/2002 17:12 28.31 22.85 5.46 
LWOOID 11/13/2002 09:08 28.31 22.91 5.40 
LWOOID 02/11/2003 10:27 28.31 21.11 7.20 
LWOOID 05/08/2003 08:19 28.31 18.91 9.40 
LWOO1D 08/27/2003 1450 28.31 22.40 5.91 
LWOO1D 10/23/2003 13:57 28.31 23.51 4.80 
LWOOID 02/19/2004 14:30 28.31 19.91 8.40 
LWOOID 06109/2004 09:21 28.31 19.13 9.18 
LWOO1D 08/10/2004 08:45 28.31 23.30 5.01 
LWOO1D 08/10/2004 10:27 28.31 23.50 4.81 
LWOOID 11/18/2004 08:27 28.31 22.69 5.62 

LW003D 03/31/1997 11 :45 30.80 19.38 11.42 Time estimated 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Date Time Elevation (tt) (a) (tt) (b) (tt) (c) Thickness (It) NOTES 

LW003D 07/16/1997 0838 30.80 2809 2.71 
LW003D 10/21/1997 17:07 30.80 23.36 7.44 
LW003D 01/27/1998 13:30 30.80 21.66 9.14 
LW003D 05/18/1998 1735 30.80 19.21 11.59 
LW003D 08/17/1998 10:24 30.80 24.62 6.18 
LW003D 11/13/1998 0903 30.80 25.56 5.24 
LW003D 02/16/1999 13:44 30.80 20.00 10.80 
LW003D 05/18/1999 15:58 30.80 19.42 11.38 Purged dry at 11 :00 
LW003D 09/21/1999 10:40 30.80 25.76 5.04 
LW003D 12/06/1999 14:45 30.80 20.69 10.11 
LW003D 02/16/2000 09:54 30.80 20.98 9.82 
LW003D 05/23/2000 14:40 30.80 21.16 9.64 Purged dry at 13: 1 0 
LW003D 08/29/2000 1436 30.80 Well purged dry 8/28; sampled a. m. on 8/29 
LW003D 11/09/2000 30.80 Well sampled 11/8100 - water level not representative 
LW003D 02/12/2001 1511 30.80 24.85 5.95 
LW003D 06/04/2001 12:35 30.80 25.09 5.71 
LW003D 08/16/2001 1147 30.80 26.43 4.37 
LW003D 11/28/2001 12:42 30.80 24.48 6.32 
LW003D 02/27/2002 14:20 30.80 23.13 7.67 
LW003D 06/27/2002 14:59 30.80 20.55 10.25 
LW003D 08/26/2002 1703 30.80 25.63 5.17 
LW003D 11/13/2002 0920 30.80 25.57 5.23 
LW003D 02/11/2003 10:40 30.80 24.03 6.77 
LW003D 05108/2003 08:29 30.80 21.68 9.12 
LW003D 08/27/2003 15:04 30.80 25.10 5.70 
LW003D 10/23/2003 13:49 30.80 26.18 4.62 
LW003D 02/19/2004 1421 30.80 22.65 8.15 
LW003D 06109/2004 09:29 30.80 21.82 8.98 
LW003D 08/10/2004 08:39 3080 25.95 4.85 
LW003D 08/10/2004 1025 30.80 26.10 4.70 
LW003D 11/18/2004 0824 3080 25.42 5.38 

LW004D 03/31/1997 09:18 3017 14.73 15.44 
LW004D 07/16/1997 07:42 30.17 19.43 10.74 
LW004D 10/21/1997 16:27 30.17 23.02 7.15 
LW004D 01/27/1998 11:56 30.17 18.84 11.33 
LW004D 05/18/1998 1733 30.17 18.54 11.63 
LW004D 08/17/1998 10:18 30.17 23.81 6.36 
LW004D 11/13/1998 09:57 30.17 24.99 5.18 
LW004D 02/16/1999 13:17 30.17 18.79 11.38 
LW004D 05/18/1999 15:04 30.17 18.77 11.40 
LW004D 09/21/1999 11:41 30.17 24.78 5.39 
LW004D 12106/1999 14:18 30.17 20.21 9.96 
LW004D 02/16/2000 10:30 30.17 20.23 9.94 
LW004D 05/23/2000 16:54 30.17 20.55 9.62 
LW004D 08/29/2000 13:38 30.17 24.78 5.39 
LW004D 11/09/2000 12:52 30.17 25.19 4.98 
LW004D 02/12/2001 1639 30.17 24.71 5.46 
LW004D 06/04/2001 1207 30.17 24.66 5.51 
LW004D 08/16/2001 1115 30.17 26.27 3.90 
LW004D 11/28/2001 12:04 30.17 24.41 5.76 
LW004D 02/27/2002 14:00 30.17 22.65 7.52 
LW004D 03/05/2002 1136 30.17 22.94 7.23 
LW004D 04/05/2002 08:19 30.17 23.75 6.42 
LW004D 05/29/2002 0000 30.17 20.48 9.69 
LW004D 06/27/2002 14:41 30.17 20.15 10.02 
LW004D 08/26/2002 16:32 30.17 25.02 5.15 
LW004D 11/13/2002 08:23 30.17 25.26 4.91 
LW004D 02111/2003 0932 30.17 23.08 7.09 
LW004D 05/08/2003 07:44 30.17 21.21 8.96 
LW004D 08/27/2003 1401 30.17 24.78 5.39 
LW004D 10/23/2003 13:16 30.17 25.85 4.32 
LW004D 02/19/2004 13:45 30.17 22.14 8.03 
LW004D 06/09/2004 08:32 30.17 21.60 8.57 
LW004D 08/10/2004 08:24 30.17 25.68 4.49 
LW004D 08/10/2004 10:09 30. t7 25.87 4.30 

LW004DR 11/24/2004 11:00 30.11 26.23 3.88 

LW006D 03/25/1997 11:52 30.84 16.51 14.33 
LW006D 03/31/1997 09:05 30.84 15.53 15.31 
LW006D 07116/1997 07:30 30.84 20.74 10.10 
LW006D 10/21/1997 1616 30.84 24.05 6.79 
LW006D 01/27/1998 11:38 30.84 19.94 10.90 
LW006D 05/18/1998 17:28 30.84 19.36 11.48 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 

Well Date Time Elevation (tt) (a) ~ft) (b) (tt) (c) Thickness (tt) NOTES 

LW006D 08/17/1998 1005 30.84 24.92 5.92 

LW006D 11/13/1998 09:50 30.84 25.94 4.90 

LW006D 02/16/1999 13:11 30.84 20AO 10A4 

LW006D 05/18/1999 14:53 30.84 19.81 11.03 

LW006D 09/21/1999 11:32 30.84 25.92 4.92 

LW006D 12/06/1999 14:09 30.84 20.86 9.98 

LW006D 02/16/2000 10.:20. 30..84 21.27 9.57 

LWOD6D 05/23/20.00. 16:35 3084 21.64 9.20. 

LW006D 08/29/200.0 13:20. 30..84 25.93 4.91 

LWD06D 11/09/2000 12:35 3D 84 26.21 4.63 

LW006D 02/12120.0.1 16:0.3 30..84 25.37 5A7 

LWOD6D 06/0.4/2001 11 :42 30..84 25.30 5.54 

LW006D 08/16/2001 10:54 30..84 26.72 4.12 

LWo.o.6D 11/28/2001 11:46 30.84 24.92 5.92 

LW006D 02/27/2002 13:35 30.84 23.62 7.22 

LW006D 06/2712002 14:19 30.84 20.68 10.16 

LW006D 08/26/2002 16:04 30.84 25.79 5.05 

LW006D 11/13/2002 07:42 30.84 25.82 5.02 

LW006D 02111/2003 09:01 30.84 24.08 6.76 

LW006D 05/08/2003 07:01 30.84 21.97 8.87 

LW006D 08/27/2003 13:40 30.84 25.37 5A7 

LW006D 10/23/20.03 12:31 30.84 26A7 4.37 

LW006D 02/19/2004 12:37 30.84 23.00 7.84 

LW006D 06/09/2004 08:00 30.84 21.90 8.94 

LW006D 08/10/2004 08:42 30.84 26.22 4.62 

LW006D 08/10/2004 10:20 30.84 26A3 4Al 

LW006D 11/18/2004 07:51 30.84 25.61 5.23 

LW009D 05/18/1999 14:56 30.98 20.02 10.96 

LW009D 09/21/1999 11:34 30.98 25.23 5.75 

LW009D 12106/1999 14:11 30.98 21.04 9.94 

LW009D 02/16/2000 10:23 30.98 21.17 9.81 

LW009D 05/23/2000 16:39 30.98 21.15 9.83 

LW009D 08/29/2000 13:27 30.98 25.36 5.62 

LWD09D 11/09/2000 12:43 30.98 25.96 502 

LW009D 02/1212001 1611 30.98 25.13 5.85 

LW009D 06/04/2001 11:49 30.98 25.15 5.83 

LW009D 08/16/2001 11:02 30.98 26.57 4Al 

LW009D 11/28/2001 11:53 30.98 25AO 5.58 

LW009D 02/27/2002 13:47 30.98 22.97 8.01 

LW009D 06/27/2002 14:25 30.98 20.38 10.60 

LW009D 08/26/2002 16:11 30.98 24.90 6.08 

LW009D 11/13/2002 07:48 30.98 25.73 5.25 

LW009D 02/11/2003 09:07 30.98 22.03 8.95 

LW009D 05/08/2003 07:12 30.98 21.65 9.33 

LW009D 08/27/2003 13:47 30.98 25.50 5A8 

LW009D 10/23/2003 12:50 30.98 26.22 4.76 

LW009D 02/19/2004 13:02 30.98 22.55 8.43 

LW009D 06/09/2004 0.8:11 30..98 21.91 9.07 

LW009D 08/10/2004 08:14 30.98 25.49 5.49 

LW009D 08/1012004 09:59 30.98 25.54 5.44 

LW009D 11/18/2004 07:44 30.98 25.36 5.62 

LW010D 05/18/1999 15:00 31.12 19.82 11.30 

LW010D 09/21/1999 11:37 31.12 25.81 5.31 

LW010D 12/06/1999 14:15 31.12 21.18 9.94 

LW010D 02/16/2000 10:27 31.12 21.20 9.92 

LW010D 05/23/2000 16:42 3112 21.51 9.61 

LW010D 08/29/2000 13:29 31.12 25.86 5.26 

LW010D 11/0.9/2000 12:46 31.12 26.26 4.86 

LW010D 02/1212001 16:15 31.12 25.63 5.49 

LW010D 06/04/2001 11:52 31.12 25.62 5.50 

LW010D 08/16/2001 11:04 31.12 27.16 3.96 

LW010D 11/28/2001 11:55 31.12 25A6 5.66 

LW010D 02127/2002 13:49 31.i2 23.58 7.54 

LW010D 06/27/2002 14:29 31.12 21.03 1009 

LW010D 08/26/2002 16:17 31.12 25.91 5.21 

LW010D 11/13/2002 08:01 31.12 26.17 4.95 

LWOlOD 02/11/2003 09:21 31.12 23.83 7.29 

LW010D 05/08/2003 07:33 31.12 22.10 902 

LW010D 08/27/2003 13:53 31.12 25.74 5.38 

LW010D 10/23/2003 13:10 31.12 26.79 4.33 

LWOlOD 02/19/2004 13:25 31.12 22.98 8.14 

LW010D 06/09/2004 08:23 31.12 22.46 8.66 

LW010D 08/10/2004 08:16 31.12 26.52 4.60 

7/19105 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpt_Tb B-1 Quarterly Event 

Source: S:lSheets/TimeOillWaterLvI/GWL All 
Landau Associates 

BZT0104(e)023364 



TABLE B-1 Page 21 of 26 

GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Date Time Elevation (ttl (al (ttl (b) (tt) (c) Thickness (ft 1 NOTES 

LW010D 08/10/2004 10:02 31.12 26.70 4.42 
LW010D 11/18/2004 07:51 31.12 26.08 5.04 

LW011D 05/18/1999 15:09 29.04 18.59 10.45 
LW011D 09/21/1999 11:50 2904 20.76 8.28 
LWOllD 12106/1999 15:06 2904 21.81 7.23 
LW011D 02116/2000 11:02 29.04 20.35 8.69 
LW011D 05/23/2000 17:37 29.04 19.50 9.54 
LW011D 08/29/2000 14:54 2904 Well purged dry 8/28; sampled a.m. on 8/29 
LWOllD 11/09/2000 29.04 Well sampled 11/8100 - water level not representative 
LW011D 02112/2001 15:16 2904 23.14 5.90 
LW011D 06/04/2001 13:11 29.04 23.35 5.69 
LWOllD 08/16/2001 11:25 29.04 26.94 2.10 
LW011D 11/28/2001 12:53 29.04 24.54 4.50 
LW011D 02/27/2002 14:57 29.04 21.80 7.24 
LW011D 06/27/2002 1511 29.04 18.84 10.20 
LWOllD 08/26/2002 16:47 29.04 22.71 6.33 
LW011D 11/13/2002 08:55 29.04 23.87 5.17 
LW011D 02/11/2003 10:04 29.04 21.79 7.25 
LW011D 05/08/2003 08:08 29.04 19.28 9.76 
LW011D 08/27/2003 14:34 29.04 23.35 5.69 
LW011D 10/23/2003 14:11 29.04 23.98 5.06 
LW011D 02/19/2004 14:05 29.04 21.08 7.96 
LW011D 06/09/2004 08:55 29.04 20.04 9.00 
LW011D 08/10/2004 08:35 29.04 24.17 4.87 
LWOllD 08/10/2004 10:20 29.04 24.46 4.58 
LW011D 11/18/2004 08:11 29.04 23.67 5.37 

LW012Dl 05/18/1999 15:13 30.02 18.45 11.57 
LW012Dl 09/21/1999 11:54 30.02 24.44 5.58 
LW012Dl 12/06/1999 14:21 30.02 19.72 10.30 
LW012Dl 02116/2000 10:35 30.02 19.89 10.13 
LW012Dl 05/23/2000 17:00 30.02 20.23 9.79 
LW012Dl 08/29/2000 13:45 30.02 24.38 5.64 
LW012Dl 11/09/2000 13:00 30.02 24.66 5.36 
LW012Dl 02/12/2001 1557 30.02 23.92 6.10 
LW012Dl 06/04/2001 1232 30.02 23.99 6.03 
LW012Dl 08/16/2001 11:42 30.02 25.39 4.63 
LW012Dl 11/28/2001 12:38 30.02 23.33 6.69 
LW012Dl 02/27/2002 1428 30.02 21.88 8.14 
LW012Dl 06/27/2002 14:57 30.02 19.58 10.44 
LW012Dl Abandoned August 2003 

LW012D2 05/18/1999 15:14 29.24 18.23 11.01 
LW012D2 09/21/1999 11:53 29.24 24.69 4.55 
LW012D2 12/06/1999 14:22 29.24 19.40 9.84 
LW012D2 02116/2000 10:36 29.24 19.90 9.34 
LW012D2 05/23/2000 16:59 29.24 20.38 8.86 
LW012D2 08/29/2000 13:44 29.24 24.68 4.56 
LW012D2 11/09/2000 13:01 29.24 24.56 4.68 
LW012D2 02/12/2001 15:56 29.24 23.88 5.36 
LW012D2 06/04/2001 12:31 29.24 24.10 5.14 
LW012D2 08/16/2001 11:43 29.24 25.43 3.81 
LW012D2 11/28/2001 1239 29.24 23.17 6.07 
LW012D2 02/27/2002 14:29 29.24 22.38 6.86 
LW012D2 06/27/2002 14:58 29.24 19.44 9.80 
LW012D2 Abandoned August 2003 

LW014D 05/23/2000 16:50 30.54 21.26 9.28 
LW014D 08/29/2000 13:35 30.54 25.68 4.86 
LW014D 11/09/2000 12:49 30.54 25.90 4.64 
LW014D 02112/2001 16:20 30.54 25.33 5.21 
LW014D 06104/2001 12:00 30.54 25.37 5.17 
LW014D 08/16/2001 11:08 30.54 27.00 3.54 
LW014D 11/28/2001 11:56 30.54 25.03 5.51 
LW014D 02127/2002 13:55 30.54 23.57 6.97 
LW014D 06/27/2002 14:33 30.54 20.70 9.84 
LW014D 08/26/2002 16:26 30.54 25.90 4.64 
LW014D 11/13/2002 08:07 30.54 25.76 4.78 
LW014D 02/11/2003 09:27 30.54 24.33 6.21 
LW014D 05/08/2003 07:38 30.54 21.92 8.62 
LW014D 08/27/2003 13:56 30.54 25.32 5.22 
LW014D 10/23/2003 13:13 30.54 26.56 3.98 
LW014D 02/19/2004 13:30 30.54 22.86 7.68 
LW014D 06109/2004 08:27 30.54 22.11 8.43 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Date Time Elevation (It) (a) (It) (b) (It) (c) Thickness (It) NOTES 

LW014D 08/10/2004 08:20 30.54 26.29 4.25 
LW014D 08/10/2004 10:05 30.54 26.58 3.96 
LW014D 11/18/2004 07:57 30.54 25.74 4.80 

LW015D 05/23/2000 16:49 30.85 21.26 9.59 
LW015D 08/29/2000 13:34 30.85 25.54 5.31 
LW015D 11/09/2000 12:48 3085 25.98 4.87 
LW015D 02/12/2001 16:18 30.85 25.43 5.42 
LW015D 06/04/2001 11:59 30.85 25.41 5.44 
LW015D 08/16/2001 11:07 30.85 27.05 3.80 
LW015D 11/28/2001 11:55 3085 25.29 5.56 
LW015D 02127/2002 13:52 30.85 23.42 7.43 
LW015D 06/27/2002 14:32 30.85 20.91 9.94 
LW015D 08/26/2002 16:25 30.85 25.77 508 
LW015D 11/13/2002 08:05 30.85 2604 4.81 
LW015D 02/11/2003 09:23 30.85 23.65 7.20 
LW015D 05/08/2003 07:37 30.85 21.95 8.90 
LW015D 08/27/2003 1355 30.85 25.58 5.27 
LWOl5D 10/23/2003 13:12 30.85 26.61 4.24 
LW015D 02/19/2004 13:30 30.85 22.83 8.02 
LW015D 06/09/2004 08:25 30.85 22.36 8.49 
LW015D 08/10/2004 08:19 30.85 26.43 4.42 
LW015D 08/10/2004 10:04 30.85 26.61 424 
LW015D 11/18/2004 07:55 30.85 25.98 4.87 

LW016D 05/23/2000 16:48 28.40 18.79 9.61 
LW016D 08/29/2000 13:32 28.40 23.07 5.33 
LW016D 11/09/2000 12:47 28.40 23.59 4.81 
LW016D 0211212001 16:17 28.40 22.94 5.46 
LW016D 06/04/2001 11:57 28.40 23.00 5.40 
LW016D 08/16/2001 11:05 28.40 24.43 3.97 
LW016D 11/28/2001 11:57 28.40 22.87 5.53 
LW016D 02/27/2002 13:54 28.40 20.94 7.46 
LW016D 06/27/2002 1431 28.40 18.46 9.94 
LW016D 08/26/2002 16:23 28.40 23.24 5.16 
LW016D 11/13/2002 08:08 28.40 23.45 4.95 
LWOl60 02/11/2003 09:25 28.40 21.14 7.26 
LW016D 05/08/2003 07:36 28.40 19.65 8.75 
LW016D 08/27/2003 13:54 28.40 23.08 5.32 
LW016D 10/23/2003 13:11 28.40 24.10 4.30 
LW016D 02/19/2004 13:31 28.40 20.30 8.10 
LW016D 06/09/2004 08:26 28.40 19.91 8.49 
LW016D 08/10/2004 08:17 28.40 23.88 4.52 
LW016D 08/10/2004 10:03 28.40 2408 4.32 
LW016D 11/18/2004 07:54 28.40 23.41 4.99 

LW017D 08/29/2000 13:21 27.82 22.96 4.86 
LW017D 11/09/2000 12:36 27.82 23.17 4.65 
LW017D 0211212001 16:04 27.82 22.44 5.38 
LW017D 06/04/2001 11:44 27.82 22.42 5.40 
LW017D 08/16/2001 10:55 27.82 23.80 4.02 
LW017D 11/28/2001 11:50 27.82 22.00 5.82 
LW017D 02127/2002 13:37 27.82 19.82 8.00 
LW017D 03/05/2002 11:30 27.82 20.46 7.36 
LW017D 04/05/2002 08:15 27.82 21.34 6.48 
LW017D 05/29/2002 00:00 27.82 17.90 9.92 
LW017D 06/27/2002 14:20 27.82 17.64 10.18 
LW017D 08/26/2002 16:07 27.82 22.67 5.15 
LW017D 11/13/2002 07:45 27.82 22.80 5.02 
LW017D 02111/2003 09:03 27.82 20.79 7.03 
LW017D 05/08/2003 07:05 27.82 18.82 9.00 
LW017D 08/27/2003 13:43 27.82 22.38 5.44 
LW017D 10/23/2003 12:34 27.82 23.46 4.36 
LW017D 02/19/2004 12:52 27.82 19.82 8.00 
LW017D 06/09/2004 08:04 27.82 19.00 8.82 
LW017D 08/10/2004 08:44 27.82 23.21 4.61 
LW017D 08/10/2004 10:23 27.82 23.41 4.41 
LW017D 11/18/2004 08:04 27.82 22.69 5.13 

LW018D 08/29/2000 13:25 27.82 22.79 5.03 
LW018D 11/09/2000 12:40 27.82 22.91 4.91 
LW018D 02/1212001 16:10 27.82 22.56 5.26 
LW018D 06/04/2001 11:47 27.82 22.28 5.54 
LW018D 08/16/2001 11:00 27.82 23.81 4.01 
LW018D 11/28/2001 11:51 27.82 22.00 5.82 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Date Time Elevation (tt) (a) (tt) (b) (tt) (c) Thickness (ft) NOTES 

LW018D 02127/2002 13:43 2782 20.44 7.38 
LW018D 06/27/2002 14:23 27.82 17.72 10.10 
LW018D 08/26/2002 16:13 2782 21.90 5.92 
LW018D 11/13/2002 07:51 27.82 22.71 5.11 
LW018D 02/11/2003 09:05 27.82 20.95 6.87 
LW018D 05/08/2003 0710 27.82 18.75 9.07 
LW018D 08/27/2003 13:45 27.82 22.41 5.41 
LW018D 10/23/2003 12:45 27.82 23.46 4.36 
LW018D 02/19/2004 13:10 27.82 19.74 8.08 
LW018D 06/09/2004 08:07 27.82 19.45 8.37 
LW018D 08/10/2004 08:11 27.82 23.26 4.56 
LW018D 08/10/2004 09:54 27.82 23.46 4.36 
LW018D 11/18/2004 08:02 27.82 22.87 4.95 

LW020D 10/23/2003 12:15 29.51 24.86 4.65 
LW020D 02119/2004 14:46 29.51 21.00 8.51 
LW020D 06/09/2004 07:48 29.51 20.45 9.06 
LW020D 08/10/2004 08:32 29.51 24.70 4.81 
LW020D 08/10/2004 10:08 29.51 24.90 4.61 
LW020D 11/18/2004 07:48 29.51 24.17 5.34 

LW022D 10/23/2003 11:58 32.56 27.72 4.84 
LW022D 02/19/2004 12:14 32.56 24.44 8.12 
LW022D 06/09/2004 07:22 32.56 23.35 9.21 
LW022D 08/10/2004 08:16 32.56 27.20 5.36 
LW022D 08/10/2004 09:55 32.56 27.21 5.35 
LW022D 11/18/2004 07:24 32.56 26.69 5.87 

LW023D 10/23/2003 12:00 31.41 26.56 4.85 
LW023D 02/19/2004 12:13 31.41 23.31 8.10 
LW023D 06/09/2004 0721 31.41 22.24 9.17 
LW023D 08/10/2004 08'13 31.41 26.08 533 
LW023D 08/10/2004 09:53 31.41 26.09 5.32 
LW023D 11/18/2004 07:22 31.41 25.58 5.83 

LW024D 10/23/2003 12:23 33.47 28.61 4.86 
LW024D 02/19/2004 12:40 33.47 25.28 8.19 
LW024D 06/09/2004 07:57 33.47 24.30 9.17 
LW024D 08/10/2004 08:36 33.47 28.02 5.45 
LW024D 08/10/2004 10:15 33.47 2804 5.43 
LW024D 11/18/2004 07:54 33.47 27.65 5.82 

LW025D 10/23/2003 12:28 35.38 30.50 4.88 
LW025D 02/19/2004 12:38 35.38 27.25 8.13 
LW025D 06/09/2004 07:59 35.38 26.26 9.12 
LW025D 08/10/2004 08:40 35.38 29.94 5.44 
LW025D 08/10/2004 1017 35.38 29.96 5.42 
LW025D 11/18/2004 07.48 35.38 29.59 5.79 

LW026D 10/23/2003 12:09 31.49 27.17 4.32 
LW026D 02/19/2004 12:22 31.49 23.64 7.85 
LW026D 06/09/2004 07:37 31.49 22.67 8.82 
LW026D 08/10/2004 08:26 31.49 27.03 4.46 
LW026D 08/10/2004 10:05 31.49 27.31 4.18 
LW026D 11/18/2004 07:36 31.49 26.49 5.00 

LW027D 10/23/2003 12:21 29.71 25.47 4.24 
LW027D 02/19/2004 12:43 29.71 21.96 7.75 
LW027D 06/09/2004 07:38 29.71 20.97 8.74 
LW027D 08/10/2004 08:28 29.71 25.34 4.37 
LW027D 08/10/2004 10:12 29.71 25.65 4.06 
LW027D 11/18/2004 07:38 29.71 24.78 4.93 

LW029D 10/23/2003 14:40 31.12 26.45 4.67 
LW029D 02/19/2004 15:31 31.12 22.55 8.57 
LW029D 06/09/2004 09:44 31.12 22.16 8.96 
LW029D 08/10/2004 08:28 31.12 26.28 4.84 
LW029D 08/10/2004 10:12 31.12 26.52 4.60 
LW029D 11/18/2004 08:13 31.12 25.80 5.32 

LW030D 10/23/2003 14:52 30.06 25.58 4.48 
LW030D 02/19/2004 15:33 30.06 21.55 8.51 
LW030D 06/09/2004 09:47 30.06 21.21 8.85 
LW030D 08/10/2004 08:30 30.06 25.58 4.48 
LW030D 08/10/2004 10:14 30.06 25.87 4.19 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Date Time Elevation (tt) (a) (tt) (b) (tt) (c) Thickness (tt) NOTES 

LW030D 11/18/2004 08:15 3006 2501 5.05 

LW032D 10/23/2003 14:33 30.86 25.23 5.63 
LW032D 02/19/2004 15:28 30.86 21.95 8.91 
LW032D 06/09/2004 09:59 30.86 21.41 9.45 
LW032D 08/10/2004 08:33 30.86 25.24 5.62 
LW032D 08/10/2004 1016 30.86 25.42 5.44 
LW032D 11/18/2004 08:18 30.86 24.63 6.23 

LW035D 10/23/2003 1148 33.19 28.33 4.86 
LW035D 02/19/2004 12:34 33.19 24.86 8.33 
LW035D 06/09/2004 07:24 33.19 23.88 9.31 
LW035D 08/10/2004 0819 33.19 27.62 5.57 
LW035D 08/10/2004 09:57 33.19 27.65 5.54 
LW035D 11/18/2004 07:27 33.19 27.31 5.88 

LW036D 11/18/2004 07:25 11.30 5.59 5.71 

LW037D 11/18/2004 07:30 10.84 5.35 5.49 

LW038D 11/18/2004 07:34 10.21 5.22 4.99 

LW039D 11/18/2004 07:39 9.35 4.03 5.32 

LW040D 34.28 

LW045D 11/18/2004 07:29 33.36 27.53 5.83 

OX008D 10/23/2003 13:48 30.84 26.12 4.72 
OX008D 02/19/2004 1420 30.84 22.52 8.32 
OX008D 06109/2004 09:10 30.84 21.77 9.07 
OXOO8D 08/10/2004 08:37 30.84 25.90 4.94 
OX008D 08/10/2004 10:23 30.84 26.09 4.75 
OX008D 11/18/2004 08:25 30.84 25.25 5.59 

RW2 05/18/1999 15:02 30.68 19.50 11.18 
RW2 09/21/1999 1140 30.68 25.75 4.93 
RW2 1210611999 14:17 30.68 20.77 9.91 
RW2 02/16/2000 10:29 30.68 20.99 9.69 
RW2 05/23/2000 16:52 30.68 21.37 9.31 
RW2 08/29/2000 13:36 3068 25.36 5.32 

Groundwater interim action pumping began 10/5/00 in the lower 

RW2 11109/2000 12:50 30.68 25.83 4.85 zone at this well. Pump not running at time of measurement. 
RW2 02/1212001 16:37 30.68 26.40 4.28 
RW2 06/04/200t 12:05 30.68 26.26 4.42 
RW2 08/t 612001 ttll 30.68 28.98 t.70 
RW2 11/28/2001 12:02 30.68 26.86 3.82 
RW2 02/27/2002 13:57 30.68 26.02 4.66 
RW2 06/27/2002 14:35 30.68 23.68 7.00 
RW2 08/26/2002 16:29 30.68 2826 2.42 
RW2 11/13/2002 08:20 30.68 2850 2.18 
RW2 02/1 t/2003 09:29 30.68 26.96 3.72 
RW2 05/07/2003 17:30 30.68 24.80 5.88 Date of measurement is day of sampling 
RW2 08/27/2003 13:57 30.68 27.91 2.77 
RW2 10/23/2003 13:30 30.68 28.73 1.95 
RW2 02/19/2004 13:43 30.68 2553 5.15 
RW2 06/1012004 08:13 30.68 25.19 5.49 
RW2 08/10/2004 08:23 30.68 29.55 1.13 
RW2 08/10/2004 10:07 30.68 29.74 0.94 
RW2 11/18/2004 08:05 30.68 29.50 118 

RIVER_GAUGE 08/11/1993 12:57 28.13 24.90 3.23 
RIVER_GAUGE 10/26/1993 13:17 28.13 25.27 2.86 
RIVER_GAUGE 11/17/1993 13:21 28.13 24.18 3.95 
RIVER_GAUGE 12/17/1993 1246 28.13 22.48 5.65 
RIVER_GAUGE 01/17/1994 12:58 28.13 22.90 5.23 
RIVER_GAUGE 02/18/1994 14:10 28.13 22.30 5.83 
RIVER_GAUGE 03/18/1994 1248 28.13 21.70 6.43 
RIVER_GAUGE 04/18/1994 14:34 28.13 23.50 4.63 
RIVER_GAUGE 05/18/1994 15:14 28.13 21.80 6.33 
RIVER_GAUGE 06/17/1994 14:45 28.13 21.32 6.81 
RIVER_GAUGE 07/19/1994 09:10 28.13 23.25 4.88 
RIVER_GAUGE 08/17/1994 07:26 28.13 24.00 4.13 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 

Well Date Time Elevation (ft) (a) (tt) (b) (ft) (c) Thickness (ft) NOTES 

RIVER_GAUGE 09/16/1994 07:30 28.13 24.66 3.47 

RIVER_GAUGE 10/17/1994 08:58 28.13 24.10 4.03 

RIVER_GAUGE 11/21/1994 1143 28.13 23.20 4.93 

RIVER_GAUGE 12/19/1994 10:58 28.13 19.95 8.18 

RIVER_GAUGE 01/18/1995 11:04 28.13 16.70 11.43 

RIVER_GAUGE 02/21/1995 13:14 28.13 14.65 13.48 

RIVER_GAUGE 03/21/1995 12:58 28.13 18.90 9.23 

RIVER_GAUGE 04/19/1995 12:37 28.13 19.80 8.33 

RIVER_GAUGE 05/19/1995 13:22 28.13 17.40 10.73 

RIVER_GAUGE 07/17/1995 13:48 28.13 22.00 6.13 

RIVER_GAUGE 08/22/1995 0745 28.13 23.24 4.89 

RIVER_GAUGE 09/22/1995 08:19 28.13 24.26 3.87 

RIVER_GAUGE 11/20/1995 07:50 28.13 20.20 7.93 

RIVER_GAUGE 12/01/1995 08:23 28.13 8.45 19.68 

RIVER_GAUGE 12/19/1995 0711 28.13 14.10 1403 

RIVER_GAUGE 01/19/1996 08:29 28.13 14.06 14.07 

RIVER_GAUGE 02/20/1996 10:36 28.13 8.00 20.13 

RIVER_GAUGE 03/19/1996 09:15 28.13 15.95 12.18 

RIVER_GAUGE 04/19/1996 11:45 28.13 13.95 14.18 

RIVER_GAUGE 07/22/1996 14:18 28.13 22.00 6.13 

RIVER_GAUGE 07/22/1996 15:05 28.13 22.20 5.93 

RIVER_GAUGE 08/20/1996 14:09 28.13 22.80 5.33 

RIVER_GAUGE 08/20/1996 15:10 28.13 23.00 5.13 

RIVER_GAUGE 09/24/1996 07:55 28.13 23.41 4.72 

RIVER_GAUGE 09/24/1996 1015 28.13 24.25 3.88 

RIVER_GAUGE 10/28/1996 1053 28.13 22.95 5.18 

RIVER_GAUGE 10/28/1996 12:12 28.13 23.21 4.92 

RIVER_GAUGE 12/13/1996 12:09 28.13 14.50 13.63 

RIVER_GAUGE 03/25/1997 11:33 28.13 14.60 13.53 

RIVER_GAUGE 03/31/1997 28.13 Locked 

RIVER_GAUGE 07/16/1997 06:55 28.13 18.73 9.40 

RIVER_GAUGE 07/16/1997 07:55 28.13 18.84 929 

RIVER_GAUGE 07/16/1997 09:14 28.13 18.92 9.21 

RIVER_GAUGE 10/21/1997 15:52 28.13 23.38 4.75 

RIVER_GAUGE 10/21/1997 16:11 28.13 23.44 4.69 

RIVER_GAUGE 10/21/1997 17:55 28.13 23.59 4.54 

RIVER_GAUGE 01/27/1998 10:46 28.13 18.20 9.93 

RIVER_GAUGE 01/27/1998 12:25 28.13 18.31 9.82 

RIVER_GAUGE 01/27/1998 13:56 28.13 17.89 10.24 

RIVER_GAUGE 05/18/1998 17:12 2813 16.97 11.16 

RIVER_GAUGE 05/18/1998 17:45 2813 17.15 10.98 

RIVER_GAUGE 08/17/1998 09:58 28.13 23.98 4.15 

RIVER_GAUGE 08/1711998 10:34 28.13 24.15 3.98 

RIVER_GAUGE 11/13/1998 09:30 28.13 24.64 3.49 

RIVER_GAUGE 11/13/1998 10:05 28.13 24.45 3.68 

RIVER_GAUGE 02/16/1999 12:40 28.13 19.36 8.77 

RIVER_GAUGE 02/16/1999 13:27 28.13 19.43 8.70 

RIVER_GAUGE 05/18/1999 14:33 28.13 17.24 10.89 

RIVER_GAUGE 05/18/1999 15:19 28.13 17.30 10.83 

RIVER_GAUGE 09/21/1999 11:10 28.13 24.94 3.19 

RIVER_GAUGE 09/21/1999 1159 28.13 2503 3.10 

RIVER_GAUGE 12/06/1999 1343 28.13 18.24 9.89 

RIVER_GAUGE 1210611999 14:25 28.13 1806 10.07 

RIVER_GAUGE 02/16/2000 10:03 28.13 19.18 8.95 

RIVER_GAUGE 0211612000 10:41 28.13 19.07 9.06 

RIVER_GAUGE 05/23/2000 16:12 28.13 19.80 8.33 

RIVER_GAUGE 05/2312000 17:04 28.13 19.94 8.19 

RIVER_GAUGE 08/29/2000 12:54 28.13 24.63 3.50 

RIVER_GAUGE 08/29/2000 1349 28.13 24.91 3.22 

RIVER_GAUGE 11/09/2000 1219 28.13 24.26 3.87 

RIVER_GAUGE 11/09/2000 1310 28.13 23.67 4.46 

RIVER_GAUGE 02/1212001 1545 28.13 23.75 4.38 

RIVER_GAUGE 02/1212001 16:43 28.13 24.00 4.13 

RIVER_GAUGE 06/04/2001 11:20 28.13 23.62 4.51 

RIVER_GAUGE 06/04/2001 12:15 28.13 23.79 4.34 

RIVER_GAUGE 08/16/2001 10:20 28.13 24.83 3.30 

RIVER_GAUGE 08/16/2001 11:29 28.13 25.23 2.90 

RIVER_GAUGE 11/28/2001 11:16 28.13 22.50 5.63 

RIVER_GAUGE 11/28/2001 12:18 28.13 23.13 5.00 

RIVER_GAUGE 02/27/2002 13:11 28.13 22.24 5.89 

RIVER_GAUGE 0212712002 14:12 28.13' 22.27 5.86 

RIVER_GAUGE 03/05/2002 11:25 28.13 21.42 6.71 

RIVER_GAUGE 04/05/2002 08:00 28.13 23.10 5.03 

RIVER_GAUGE 05/29/2002 14:07 28.13 17.31 10.82 

RIVER_GAUGE 06/27/2002 14:07 28.13 18.31 9.82 

7/19105 IIEdmdatalwprocl231100911321Phili RI 0719051Phlll RI Rpt_Tb 8-1 Quarterly Event 

Source: S:lSheetslTimeOillWaterLvl/GWL All 
Landau Associates 

BZT0104(e)023369 



Well 

RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GJI.UGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 

TABLE B-1 
GROUNDWATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2004 
TIME OIL NORTHWEST TERMINAL 

Date Time 

06/27/2002 14:43 
08/26/2002 15:45 
08/26/2002 1613 
11/13/2002 07:19 
11/13/2002 07:54 
02/11/2003 08:34 
02/11/2003 09:14 
05/08/2003 06:40 
05/08/2003 07:17 
08/27/2003 1318 
08/27/2003 14:15 
10/23/2003 11:46 
10/23/2003 13:35 
02/19/2004 12:10 
02/19/2004 13:20 
06/09/2004 07:18 
06/09/2004 08:16 
08/10/2004 08:10 
08/10/2004 08:52 
08/10/2004 09:51 
08/10/2004 10:35 
11/18/2004 0720 
11/18/2004 08:30 

NM = Not measured. 
NA = Not available. 

Reference 01W 
Elevation (ft) (a) (ft) (b) 

28.13 18.36 
28.13 24.83 
28.13 24.85 
28.13 24.10 
28.13 24.21 
28.13 23.70 
28.13 23.43 
28.13 20.02 
28.13 20.00 
28.13 23.36 
28.13 23.66 
28.13 25.00 
2813 24.94 
2813 21.14 
2813 20.89 
2813 19.79 
2813 19.78 
28.13 24.85 
28.13 25.11 
28.13 25.43 
28.13 25.54 
28.13 24.25 
28.13 24.65 

-- = No measurable product or odor observed . 
• Well Point 

GW Elevation LNAPL 
(ft) (c) Thickness (ft) NOTES 

9.77 
3.30 
3.28 
4.03 
3.92 
4.43 
4.70 
8.11 
8.13 
4.77 
4.47 
3.13 
3.19 
6.99 
7.24 
8.34 
8.35 
3.28 
3.02 
2.70 
2.59 
3.88 
3.48 

(a) Reference Elevation (Ref. Elev) is the north side of the top of the 1.25-, 2- or 4-inch well casing, reference elevation surveys were 
conducted by Zarosinski-Tatone Engineers, Inc., Portland, Oregon. For the river gauge, the reference elevation was 
measured at a marked location on the south side of the dock on the W illamette River. 

(b) Depth to water (01W) measured from surveyed reference elevation [see note (1 )J. 
(c) Where LNAPL thickness measured, groundwater elevation adjusted to account for the presence of LNAPL in the well 

using the method in "Estimation of Free Hydrocarbon Volume from Fluid Levels in Monitoring Wells" [Lenhard and Parker 1990; 
Groundwater 28(1 ):57-67J. 
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7/19/05 IIEdmdatalwprocl231100911321Phili RI 0719051Phlll RI Rpt_Tb B-1 Quarterly Event 
Source: S:lSheetsiTimeOillWaterLvl/GWL All Landau Associates 
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APPENDIX C 

Detected Constituents -
Soil Data Summary Tables 

BZT0104(e)023371 
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Sample Identification" 
Laboratory Identification 

SEMIVOLATILES (mgJkg) 

EPA Method SW8270 

CHLORINATED PHENOLS (mg/kg) 

Method B04OJ8270SfM I 
Pentachlorophenol 

EPA Region 9 PRGs Oregon SLVs 
DAF",20 I Plants Mammals Birds Inverts 

9.0 0.03 30 

7/19/05 \\Edmdata\wprocI231\009\132\Phlli RI 071905\Phlll RI Rpt_App C MTF 0-3 

TABLE C-1a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

MAIN TANK FARM AREA (0-3 FT) 
PHASE III RI 

Risk-Based Concentrations 
Volatilization to Leaching to 

0-0.5 

Soillnqestion, Dermal Contact, and Inhalatlonl Outdoor Air Groundwater I LW4D (O-O.5) 
Background I Construction Excavation R950A 

0.0072 U 

0-0.5 

LW6D (0-0.5) 
R9Sai 

0.0056 J 

0-0.5 

COMP 

G2 (0-0.5) 
010B151-01 

NA 

0-0.5 

COMP 

G3 (0-0.5) 
0108151-09 

NA 

0-0.5 

COMP 

G8 (0-05) 
0108151-13 

NA 

0-0.5 

COMP 

G9 (0-0.5) 
0108189-08 

NA 

0-0.5 

COMP 

G12 (0-0.5) 
0108151-18 

NA 

0-0.5 

COMP 

G13 (0-0.5) 
0108172-01 

NA 

Page 1 of 12 

0-0.5 

COMP 

G14 (0-0.5) 
0108172·05 
8/21/2001 

NA 

Landau Associates 
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Sample Identification: 
Laboratory Identification EPA Region 9 PRGs 

Dale Collected Industnal D 

VOLATILES (mg/kg) 

EPA Method SW8260 

HYDROCARBONS (mglkg) 

NWTPH-HCID 

NWTPH-Dx (mg/kg) 

NWTPH-G (mglkg) 

TPH-Gasoline Range 

Ore on SLVs 
mals Birds 

7/19/05 \\Edmdata\wproc\231\009\132IPhlll RI 071905\Phlll RI Rpt .. App C MTF 0-3 

Inverts 

TABLE C-la 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

MAIN TANK FARM AREA (0-3 FT) 
PHASE III RI 

0-0.5 

Soil In estian, Dermal Contact, and Inhalation LW4D (0-0 5) 

Background I Construction Excavation R950A 
Occupational Worker Worker 03/12197 

80,000 110 5.0 U 

0-0.5 

LW60 (0-0.5) 
R9501 

03113/97 

50 U 

Page 2 of 12 

0-0.5 0-0.5 0·0.5 0-0.5 0·0.5 ()..Q.5 0-0.5 

COMP COMP COMP COMP COMP COMP COMP 

G2 (0-0.5) G3 (0-0.5) G8 (0-0 5) G9 (0-0.5) G12 (0-0.5) G13 (0-0.5) G14 (0-0 5) 
0108151-01 0108151-09 0108151-13 0108189·08 0108151-18 0108172-01 0108172-05 
8/20/2001 8/20/2001 8/20/2001 8/24/2001 8/20/2001 8/21/2001 8121/2001 

NA NA NA NA NA NA 

Landau Associates 
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Sample Identification' 
Laboratory Identification: EPA Region 9 PRGs Oregon SLVs 

Date Collected Industnal DAF-20 Plants Mammals Birds Inverts 

BETX (mglkg) 

EPA Method SWB021 B 

Be","e 1 4 0.03 -- 3300 --

Toloeoo .;~ 12 200 1440 

m.p_-X)'!"e ;"O!g) .. 210 lot --

DIOXINS AND FURANS (ng/kg) 

Total TEO -- -- -- -- -- --

7/19'05 \\Edmdala\wproG\231\()09\132\P~111l RI Q719Q5\Phlli RI Rpt ,App C MTF 0-3 

TABLE Cola 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

MAIN TANK FARM AREA (0-3 FT) 
PHASE III RI 

Risk-Based Concentrations 
Volatilization to Leaching to 

0-0.5 

Soil Ingestion, Dermal Contact, and Inhalation Outdoor Air Groundwater LW4D (0-0 5) 
Background Construction Excavation R950A 

OccupatIOnal Worker Worker Occupational Occupational 03i12/97 

34 340 9400 . 4~,. 0.052 0.061 U 

--
~ 

68,000 39.000 --
. 0'" 

-- 180~-
(J0B1 ~~. 

24,000 (W 19.000 !g)~ -- --
~R~:"'.i*,' 

0061.U 

-- -- -- NA 

0-0.5 

LW6D (0-0.5) 

R9501 
03/13/97 

0.058 U 

,??~.-~ 
.o."5B,~U: 

NA 

Page 30f 12 

0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 

COMP COMP COMP COMP COMP COMP COMP 

G2 (D-0.5) G3 (O-OS) G8 (0-0 5) G9 (0-0 5) G12 (0-0 5) G13 (0-0.5) G14 (0-0 5) 
0108151-01 0108151-09 0108151-13 0108189-08 0108151-18 0108172-01 0108172·05 
8/20/2001 8/20/2001 8/20/2001 8/24/2001 8/20/2001 8/21/2001 8/21/2001 

NA '!~ NA NA NA NA NA 

,"0. ~N~ '" .NiI. .. "" .. .. NA .. ..'J.A J'A Nt" 
,Nil, -NA 

. ",,' 
NA NA NA NA . NA .•• 

"R'" .''"'''E' 
NA NA NA NA NA NA NA 

Landau Associates 
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Sample Identification' 
Laboratory Identification EPA Region 9 PRGs 

Date Collected Industrial DAF=20 

SEMrVOLATILES (mg/kg) 

EPA Method SW8270 

CHLORINATED PHENOLS (mg/kg) 

Method a040i8270SIM I 
Pentachlorophenol 9.0 0.03 

TABLE C-1a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

MAIN TANK FARM AREA (0-3 FT) 
PHASE III RI 

Risk-Based Concentrations 

{)"O.5 

COMP 

8011 In estion, Dermal Contact. and Inhalation G16 (G-O 5) 
Oregon SLVs Background I Construction Excavation 0108172-09 

Plants Mammals Birds Inverts Occupational Worker Worker 8/21/2001 

30 NA 

0-0.5 

G16-GRAB 
0108172-13 
8/21/2001 

NA 

7/1 9/05 \\Edmdatal.wproc\231\0091132\Phlll RI 07190S\Phlll RI Rpt_App C MTF 0-3 

O..{).5 

SAl (0-0.5) 
0108172-32 
8/22/2001 

NA 

0-0.5 0-0.5 0-0.5 

COMP COMP 

SA 12 (0-0.5) SA 16 (0-0.5) SA 17 (0-0 5) 
0108151-05 0108172-25 0108182-19 
8/20/2001 8/22/2001 8/23/2001 

NA NA NA 

1-1.5 

COMP 

G2 (1-1.5) 

0108151-02 
8/20/2001 

NA 

1-1.5 

COMP 

G3 (1-1.5) 

0108151-10 
8/20/2001 

NA 

Page4of12 

1-1.5 

COMP 

GB (1-15) 
0108151-14 
8/20/2001 

NA 

Landau Associates 
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TABLE C-1a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

Sample Idenlification' 
Laboratory Identification EPA Re ion 9 PRGs 

Date Collected Industrial DAF=20 

VOLATILES (mgfkg) 
EPA Method SWa260 

SCREENING CRITERIA 

MAIN TANK FARM AREA (0-3 FT) 
PHASE III RI 

Risk-Based Concentrations 

0-0.5 

COMP 

Soil In estian, Dermal Contact, and Inhalation G16 (0-0.5) 
Oregon SLVs Background I Construction Excavation 0108172-09 

Plants Mammals Birds Inverts Occupational Worker Worker 8/21/2001 

7/19/05 \\Edmdata\wproc\231\009\132\Phlli RI 071905\Phlll RI Rpt App C MTF 0"3 

0-0.5 

G16-GRAB 
0108172-13 
8121/2001 

0-0.5 

SAl (0-0.5) 
0108172-32 
8I22J2001 

Pages of 12 

0-0.5 0-0.5 0-0.5 1-1.5 1-1.5 1-1,5 

COMP COMP I COMP 

COMP COMP 

BA12 (0-0 5) SA 16 (0-0.5) BA1? {O-D.S} G2 (1-15) G3 (l-l.S) G8 (1-1 5) 
0108151·05 0108172·25 0108182·19 0108151-02 0108151-10 0108151-14 
8/20/2001 8/2212001 8123/2001 8/20/2001 8/20/2001 8/20/2001 

Landau Associates 
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Sample Identification' 
Laboratory Identification EPA Region 9 PRGs Oreaon SLVs 

Oate Collected Industrial DAF_20 Plants Mammals Birds Inverts 

BETX(mglkg) 
EPA Method SWB021 B 

,~;.~,~:~e". _14 .0.03 -- ~~~??, ·CJi.::;0f':-lI!:;~l 

~?~~n" .. 520 12 200 1440 --,Jiv • .." 
~::~:"~--~~~. ~ 420 (g) 210 (g) --

~',,~ __ -if"-lD,," 

. ~,-
DIOXINS AND FURANS (ng/kg) 

Total TEO -- -- -- -- -- --

7/19/05 \\Edmdata\wproc\2311009\132\Phlll RI 07190S\Phlll RI RpCApp C MTF 0-3 

TABLE C-la 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

MAIN TANK FARM AREA (0-3 FT) 
PHASE III RI 

Risk-Based Concentrations 
Volatilization to Leaching to 

0-0.5 

COMP 

Soil Ingestion, Dermal Contact, and Inhalation Outdoor Air Groundwater G16 (0-0 5) 
Background Construction Excavation 0108172·09 

Occu alionai Worker Worker Occupational Occupational 8/21/2001 

1~~:lI\'~Jlli! 
3 • 3~O 94D() 4B _ 0052_ NA 

• l1'Jl1';ir';Ji.·' --"!b0£!', 39,000 -- -- 180 NA 

24.000 (9) 1.000 (g) -- -- -- NA 

-- -- -- -- -- -- NA 

0-0.5 

Gi6-GRAB 
0108172-13 
8121/2001 

NA 

NA 

NA 

NA 

Page 601 12 

0-0.5 0-0.5 0-0.5 0-0.5 1-1.5 1-1.-5 1-1.5 

COMP COMP CaMP COMP COMP 

BAt (0-05) BA12 (0-0.5) BA16 (0·05) BA17 (O-OS) G2(1-1.5) G3 (1-1.5) G8 (1-1.5) 
0108172-32 0108151-05 0108172-25 0108182-19 0108151-02 0108151·10 0108151·14 
8/2212001 8/20/2001 8/2212001 8/23/2001 8/20/2001 8/20/2001 8/20/2001 

,~ 
.. ~A_ .NA NA N~ NA NA NA 

0_ ,~A NA NA ~'.~~. NA NA 
,~, 

NA 

NA, NA NA -NA ~A NA ,';lA, 
_~'_.' -W'_"" • ___ . 

NA NA NA NA NA NA NA 

Landau Associates 
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TABLE C-1a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

MAIN TANK FARM AREA (0-3 FT) 
PHASE III RI 

SCREENING CRITERIA 
Risk-Based Concentrations 

Leaching to 
Sample Identification Soil In estion. Dermal Contact, and Inhalation Groundwater 

Laboratory Identification: EPA Region 9 PRGs Oregon SLVs Background Construction Excavation 
Date Collected: Industrial DAF=20 Plants Mammals Birds Inverts Occupational Worker Worker I Occupational I Occupational 

SEMIVOLATILES (mglkg) 

EPA Method SWB270 

CHLORINATED PHENOLS (mglkg) 

Method 804OJ8270SIM I 
Pentachlorophenol 9.0 0.03 30 

7/19/05 \IEdmdata\vvproc\231\009\132\Phlll RI 07190S\Phlll RI Rpt_App C MTF 0-3 

1-1.5 

COMP 

G9 (H.5) 
0108189-09 
8/24/2001 

NA 

1-1.5 

COMP 
G30 (1-15) 

Dup of G9 (1-1.5) 
0108189-07 
8/24/2001 

NA 

Page 7 of 12 

1-1.5 1-1.5 1-1.5 1-1.5 1-1.5 1-1.5 1-1.5 

COMP COMP COMP COMP COMP 

G12(H.5) G13 (1-15) G14 (1-1.5) G16 (1-1.5) SAl (1·1.5) BA12 (1-1.5) BA1S (1-1.5) 
0108151-19 0108172-02 0108172-06 0108172-10 0108172-33 0108151-06 0108172-22 
8(20/2001 8/21/2001 8/21/2001 8/21/2001 8/22/2001 8/20/2001 8/2212001 

NA NA NA NA NA NA NA 

Landau Associates 
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Sample Identification 
Laboratory Identification" EPA Region 9 PRGs 

Date Collected Industrial DAF=20 

VOLATILES (mglkg) 

EPA Method SW8260 

HYDROCARBONS (mglkg) 

NWTPH-HCID 

NWTPH-Dx (mglkg) 

Oregon SLVs 

7119/05 \\Edmdata\wproC\231\OO9\132\Phlll RI 071905\Phlll RI Rpt_App C MTF 0·3 

Inverts 

TABLE Cola 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

MAIN TANK FARM AREA (0-3 FT) 
PHASE III RI 

Risk-Based Concentrations 

1-1.5 

COMP 
nl Volatilization to I Leaching to 

ISoillngestion, Dermal Contact, and Inhalation Outdoor Air Groundwater G9 (1-15) 

Background I Construction Excavation I I 0108189-09 
Occupational Worker Worker Occupational Occupational 8/24/2001 

1·1.5 

COMP 
G30 (1-1.5) 

Oup ofG9 (1-1.5) 
0108189-07 
8/24/2001 

Page 8 of 12 

1·1.5 1-1.5 1-1.5 1-15 1-1.5 1-15 1-1.5 

COMP COMP COMP COMP COMP 

G12{1-1.5) G13 (1-1.5) G14 (1-1.5) G16 (1-1 5) SA1 (1-1 5) BA12 (1-1 5) BA1S (1-1.5) 
0108151·19 0108172-02 0108172-06 0108172-10 0108172-33 0108151·06 0108172-22 
8/20/2001 8/21/2001 8/21/2001 8/21/2001 8/2212001 8/20/2001 8/2212001 

Landau Associates 
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Sample Identification 
Laboratory Identification" EPA Region 9 PRGs Oregon SLVs 

Date Collected Industrial DAF_20 Plants Mammals Birds Inverts 

SETX(mgll<g) 
EPA Method SW80218 

E2!2:,e~~ .. 14 0.03 3300 --

.~?, 520 12 .200. 1440 

."!ix~e~e .. .42OJgL .210(g) -- --

DIOXINS AND FURANS (nglkg) 

Total TEQ -- -- -- --

7/19/05 \IEdmdatalwproc\231\0091132IPhitl RI 07190S\Phlll RI RpLApp C MTF 0-3 

TABLE C-1a 
SUMMARY OF DETECTED ANAL ¥TICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

MAIN TANK FARM AREA (0-3 FT) 
PHASE III RI 

Risk-Based Concentrations 

Volatilization to Leaching to 

1-1.5 

COMP 

Soillngeslion, Dermal Contact, and Inhalation Outdoor Air Groundwater G9 (1-15) 
Background Construction Excavation 0108189-09 

Occupational Worker Worker Occupational Occupational 8/24/2001 

-- 34 ?;Io., ~!l"-~O 48 ~+p~~;L I~c= NA 

-- 68,000 .l",9°2 S • .:l'?_ S :NA 

2;'ciOi191 .)';,0£0 (gi --
-,;;,iiI.Wlli'· 

N-A 

-- NA 

1-1.5 

COMP 
G30(H.5) 

Dup of G9 (1-1.5) 

0108189-07 
8/24/2001 

--'!f 
,N~ ~ 

NA 

NA 

Page 9 of 12 

1-1.5 1-1.5 1-1.5 1-1.5 1-1.5 1-1.5 1-1.5 

COMP COMP COMP COMP COMP 

G12 (1-1.5) G13 (1-1.5) G14(1-1.5) G16 (1-15) SA1 (1-1 5) BA12 (1-15) BA1S (1-15) 
0108151-19 0108172-02 0108172-06 0108172-10 0108172-33 0108151-06 0108172-22 
8/2012001 8/21/2001 8/21/2001 8/21/2001 8/2212001 8/20/2001 8/22/2001 

. ~,A, l}~ "!&'''~"~l!J .N~ NA NA NA 

NA~ .":'!- "N~ "Nt; N! NI 
.~~ 

NA )iA z~; .• . K 
.:NA ,iA NA ='==w;-= 

....... 
NA NA NA NA NA NA NA 

Landau Associates 
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Sample Identification 
Laboratory Identification' EPA Region 9 PRGs Oregon SLVs 

Date Collected" Industrial DAF_20 Plants Mammals Birds Inverts 

SEMIVOLATILES (mg/kg) 

EPA Method SW8270 

CHLORINATED PHENOLS (mglkg) 

Method 804OJ8270SIM I 
Pentachlorophenol 90 0.03 30 

7/19/05 \IEdmdala\wproc\231\009\132\Phlll RI 071905\Phlll RI RpLApp C MTF 0-3 

TABLE C-la 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

MAIN TANK FARM AREA (0-3 FT) 
PHASE III RI 

Risk-Based Concentrations 

1-1.5 

BA18 (1-15) 
Soil In estion, Dermal Contact, and Inhalation Dup of SA 15 (1-1 5) 

Background Construction Excavation 0108172-1 9 
Occupational Worker Worker Occupational 8/22/2001 

NA 

1-1.5 

COMP 

BA16 (1-15) 
0108172·26 
8/22/2001 

NA 

Page 10 of 12 

1-1.5 1-1.5 1-1.5 1-1.5 1-1.5 1-1.5 

BA1? (1-15) HBG1 (1-1.5) HB02 (1-1.5) HB03 (1-1 ,5) H804(1-1.5) HBas (1-15) 
0108182·20 0310117-02 0310117-07 0310117-21 0310117·16 0310117-12 
8/23/2001 10/15/2003 10/15/2003 10/15/2003 10/15/2003 10/15/2003 

NA NA NA NA NA NA 

Landau Associates 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
W 
W 
ex> 
1'0 

VOLATILES (mglkg) 

EPA Method SW8260 

HYDROCARBONS (mglkg) 

NWTPH-HCID 

NWTPH-G (mglkg) 

TPH-Gasoline Range 

PRIORITY POLLUTANT 

EPA Region 9 FRGs Oregon SLVs 
Industrial DAF=20 Plants Mammals Birds Inverts 

7/19/05 I\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpt_App C MTF 0-3 

TABLEC-1a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

MAIN TANK FARM AREA (O-3 FT) 
PHASE III RI 

Risk-Based Concentrations 

1-1.5 

BAtS (1-1.5) 
Soil In estian, Dermal Contact, and inhalation Dup of BAtS (1-15) 

Background Construction Excavation 0108172-19 
Occupational Worker Worker Occupational Occupational 8/2212001 

22,000 13,000 80,000 

1-1.5 

COMP 

BAt6 (1-1.5) 
0108172·26 
8/22/2001 

1-1.5 

BA17 (1-1 5) 
0108182-20 
8/23/2001 

1-1.5 

HBD1 (1-1.5) 
0310117-02 
10115/2003 

'·1.5 

HB02 (1-15) 
0310117-07 
10/15/2003 

1-1.5 

HB03(1-1.S) 
0310117·21 
10J15/2003 

1-1.5 

HB04 (1-1.5) 
0310117-16 
10/15/2003 

Page 11 of12 

H.5 

HBQS (1-1.S) 
0310117-12 
10/15/2003 

Landau Associates 
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Sample Identification: 
Laboratory Identification. EPA Re ion 9 PRGs Oregon SLVs 

Date Collected Industrial OAF 20 Plants Mammals Birds Inverts 

BETX (mg/kg) 

EPA Method SWB0218 

~en,!,ne . . 14 0.03 3300 .. 

Toluene 520 12 200 .1440 .. - .. 

m~pxi;~; 420191 2,'''-(9! .. .. 

DIOXINS AND FUAANS (nglkg) 
Total TEO .. .. .. .. .. 

7119/05 \\Edmdata\wproc\231\009\132\Plllll RI 071905\Phlll RI RpCApp C MTF 0-3 

TABLE C-la 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

MAIN TANK FARM AREA (0-3 FT) 
PHASE III RI 

1-1.5 

SCREENING CRITERIA 
Risk-Based Concentrations 

Volatilization to Leaching to BA1S (1-1.5) 
Soil Ingestion, Dermal Contact, and Inhalation Outdoor Air Groundwater Dup of BA15 (1-15) 

Background Construction Excavation 0108172-19 

Occupational Worker Worker Occupational Occu alional 8/2212001 

1-1.5 

COMP 

BAt6 (1-1.5) 
0108172-26 
8/2212001 

.. 34 340 _9400 .48 0.052 ,i12' ~~'I!" '$'"".,,"~~,.,,~ 

.. .68,000 39,000 .. .. 180 N..A, :Nl_ 

- 24,000191 19,000191 .. .. . . 
'RY 

li" "''' ",~,.'±" 

.. .. . . NA NA 

Page 12 of 12 

'-1.5 H.5 1-1.5 1-1.5 1-1.5 '·1.5 

BA17 (1-1.5) HBDt (1-1 5) HB02 (1-1.5) HBG3 (1-1.5) HB04(1-1S) HB05(1-1.S} 
0108182-20 0310117-02 0310117-07 0310117-21 0310117-16 0310117-12 
8/2312001 10/1512003 10/1512003 10/15/2003 10/1512003 10/15/2003 

-!:!~ . .NA_ N.~ .,~~, NA NA 

NA NA NA _NA E~: NA 

Nil ,N!'; ,Y ,N6, 
' -ry;;'?WF !'lA, ~ 

',"'mn".'-r 'r.ill·H~'ill " 

NA NA NA NA NA NA 

Landau Associates 
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SCREENING CRITERIA 

TABLE C-lb 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

MAIN TANK FARM AREA (>3 FT) 
PHASE III RI 

5-5.5 5~5.5 5-5.5 5-5.5 5-5.5 5-5.5 CF CF CF 

Risk-Based Concentrations COMP 

I SOil Ingestion, Dermal I Volatilization to I Leaching to 
Sample Identification" EPA Region 9 J Contact, and I~halation~ Outdoor Air Groundwater G16 (5-5 5) HBOl (5-6) HB02 (5-6) HB03 (5-6) HB04 (5-6) HBGS (5-6) ILW4D (31 5·330) LW6D LW6D (16 5-18.0) 

laborato6~~:~~:~a~;~~ ;A~~~O Background I E~~~:~~n I Occu atlonal IOCDU alional O~/~~~,;~~~1 ~~~~~/~~-g~ ~~~~~J~~-g~ ~~~~~/~~-~~ ~~~~~I~~~; ~~~~~/~~"~~ I o:~~~~ 03/13/97 o~~~~~ 
SEMIVOLATfLES (mglkg) 

EPA Method SWB270 

SEMIVOLATILES (mg/kg) 
EPA Method SW8270SIM 

CHLORINATED PHENOLS (mg/kg) 

Method 8040/B270SIM I 
Pentachlorophenol 0.03 

7/19/05 \\Edmdala\wproc\231\009\132\Phlll RI 071905\Plllll RI Rpt_App C MTF >3 

NA NA 

n ~~n 

NA NA NA NA 00086 U 00077 U NA 

CF CF 

LW6D (24.0-25.5) LW60 (28.5-30,0) 
R950L R9S0M 

03!13J97 03/13/97 

0.0081 U 0.0082 U 

Page 1 of 15 

CF 

COMP 

G2 (15-21) 
0108151-04 
8120/2001 

NA 

Landau Associates 
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Sample Identification: 
Laboratory Identification" 

Dale Collected' 

VOLATILES (mg/kg) 

HYDROCARBONS (mglkg) 

NWTPH·HCID 

SCREENING CRITERIA 

EPA Region 9 
PRGs Background 

DAF=20 

7/19105 \\Edrndata\wprocI231\009\132\Phlll RI 07190S\PI1!11 RI Rpt~App C MTF >3 

Leaching to 
Groundwater 

Occupational 

TABLE C-1b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

5·5;5 

CQMP 

G16 (5-5.5) 
0108172-11 
8/21/2001 

MAIN TANK FARM AREA (>3 FT) 
PHASE III RI 

5-5.5 5-5.5 5-5.5 5-5.5 

HBOl (5-6) HB02 (5-6) HB03 (5-6) HB04 (5-6) 
0310117-03 0310117-08 0310117-22 0310117·17 
10/15/2003 10/15/2003 10/15/2003 10/15/2003 

5-5.5 

HB05 

10/15/2003 

Page 2 of 15 

CF CF CF CF C~ CF 

COMP 

LW4D (31 5-330) LW6D(15-16.5) lW6D (16.5-18.0) LW60 (24 0-25.5) LW6D (28.5-30 0) G2 (15-21) 
R950H R950J R950K R950L R9S0M 0108151-04 

03/13/97 03/13/97 03/13/97 03/13/97 03/13/97 8/20/2001 

Landau Associates 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
W 
W 
ex> 
(J) 

SCREENING CRITERIA 
Risk-Based Concentrations 

Soillngeslion. Dermal Volatilization to 
Sample Identification EPA Region 9 Contact, and Inhalation Outdoor Air 

Laboratory IdentificatiOn" PRGs Background Excavation 
Date Collected" DAF 20 Worker Occupational 

BETX (mg/kg) 

EPA Method SW8021B 

~i";;~t J;;~~: 
9400 48 

Tal",,; 
, ,CiI 

,]~ -- --
"iii' 

In,p,Xylene 210ig) -- -- --

DIOXINS AND FURANS (nglkg) 

Total TEO -- --

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlli RI Rpt_App C MTF >3 

Leaching 10 

Groundwater 

Occupational 

0052 

"""-'~"'M -','~,~-

,*~-

--

TABLE C-lb 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

5-5.5 

CDMP 

G16 (5-5.5) 
0108172-11 
8/21/2001 

NA 

NA 

, NA" 

-"--

NA 

MAIN TANK FARM AREA (>3 FT) 
PHASE III RI 

5-5.5 5-5.5 5-5.5 5-5.5 

HBOI (5-6) HB02 (5-6) HB03 (5-6) HB04 (5-6) 
0310117-03 0310117-08 0310117-22 0310117-17 

10/15/2003 10/15/2003 10/15/2003 10/15/2003 

N.~, '''''C"' >~~ '" "N,A q". 
,,'~,,~ 

-,',I~iia:~'Y3J2: ""--~~>"'''"'iI NA 
NA 

''''''ii~A N"- NA NA 

NA NA NA NA 

5-5.5 

HBOS (5-6) 
0310117-13 
10/15/2003 

NA 

-"~ 
NA, 

NA 

Page 3 of 15 

CF CF CF CF CF CF 

COMP 

LW4D (31.5-33.0) LW6D(15-16.5) LW6D (16 5-18.0) LW6D (24.0-25.5) LW6D (28 5-30 0) G2 (15-21) 
R950H R950J R950K R950L R950M 0108151-04 

03/13/97 03/13197 03113/97 03/13/97 03/13/97 8120/2001 

,om4U 0.06 U NA O,069,'!"._,,,,, ,Om1,,~, NA 

, ,~~~~w~ W6 NA 0069 U "'~J;~u }J£ 
-A"':049- 006 N, 0,069 0,071 Fb: 

"W'-'= 

NA NA NA NA NA NA 

Landau Associates 
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SCREENING CRITERIA 

Leaching to 
Sample IdentificatIOn EPA Region 9 I Groundwater 

Laboratory Identification" PRGs Background 

CHLORINATED PHENOLS (mglkg) 
Method S040f8270SIM I 
Pentachlorophenol 0.03 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlli RI Rp,-App C MTF >3 

TABLE C-lb 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CF 

CaMP 

G3 (11-15) 
0108151·12 

NA 

MAIN TANK FARM AREA (>3 FT) 
PHASE III RI 

CF CF CF CF 

COMP COMP caMP COMP 

G8 (14-24) G9 (13-15) G12 (13-20) G13 (14-17) 
0108151-17 0108189-11 0108151-21 0108172·04 

NA NA NA NA 

CF 

COMP 

G14 (13-15) 
0108172·08 

NA 

Page4of15 

CF CF CF CF CF CF CF 

COMP COMP COMP 

G16 (15-18) BAI {14-15} BAl2 (11-13) BA1S (17-18) BAl6 (16-17) BA17 (12-13) G2-4 (18.5-19.5) 
0108172-12 0108172-35 0108151·08 0108172-24 0108172-28 0108182-22 0207087-02 

'21/2001 8/22/2001 8/20/2001 8/22/2001 8/22/2001 8/23f2001 7/11/2002 

NA NA NA NA NA NA NA 

Landau Associates 
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Sample Identification: EPA Region 9 
Laboratory Identification: PRGs 

Date Collected OAF_20 

VOLATILES (mg/kg) 
EPA Method SW8260 

HYDROCARBONS (mg/kg) 

NWTPH-HCID 

NWTPH-G (mglkg) 

TPH-Gasoline Range 

PRIORITY POLLUTANT 

METALS (mg/kg) 

Background 

SCREENING CRITERIA 
Risk-Based Concentrations 

Soil Ingestion, Dermal Volatilization to 
Contact. and InhalallOn Outdoor Air 

Excavation 
Worker Occuoational 

80,000 

7/19/05 \\Edmdata\wproc'l231\009\132\Phlll RI 07190S\Phlli RI RpLApp C MTF >3 

TABLE C-1b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CF 

COMP 
Leachmg to 

Groundwater G3(11-15) 
0108151-12 

Occupational 8/20/2001 

110 1270tJ 

MAIN TANK FARM AREA (>3 FT) 
PHASE III RI 

CF 

COMP 

G8 (14-24) 
0108151-17 
8/20/2001 

CF 

COMP 

G9 (13-15) 
0108189-11 
8/24/2001 

CF 

COMP 

G12 (13-20) 
0108151-21 
8/20/2001 

CF 

COMP 

G13 (14-17) 
0108172-04 
8/21/2001 

CF 

COMP 

G14 (13-15) 
0108172-08 
8/21/2001 

NA ~ NA ~~ 

CF 

COMP 

G16 (15-18) 
0108172-12 
8/21/2001 

NA 

CF CF 

COMP 

BAt (14-15) BA12 (11-13) 
0108172-35 0108151-08 
8/22/2001 8/20/2001 

NA NA 

CF 

BAlS (17.18) 
0108172-24 
8/22/2001 

NA 

CF 

COMP 

BAl6 (16-17) 
0108172-28 
8/22/2001 

CF 

BAll (12-13) 
0108182-22 

8/23/2001 

NA ~ 

Page50f15 

CF 

G2-4 (18.5-19 5) 
0207087-02 
7/11/2002 

NA 

Landau Associates 
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SCREENING CRITERIA 
Risk-Based Concentrations 

Z~~t~~~:~~n,'n~::;,~'n Volatilization to 
Sample Jdentification EPA RegIon 9 Outdoor Air 

Laboratory Identification PRGs Background EXcavation 
Date Collected OAF 20 Worker Occuoalional 

BETX (mg/kg) 

EPA Method SW8021 B 
Bec,ece_ .tlO_~_ -- , ~!O~_, lV-~ , 48 

iOI~e~~ _12 __ --
'00"-0'" 

m,p-Xyle" ,2.1tUW, 

DIOXINS AND FURANS (ng/kg) 

Total TEO -- --

7/19/05 \\Edmdata\wproc\231\009\132\Phlli RI 071905\Phlll RI RPCApp C MTF >3 

Leaching to 
Groundwater 

Occuoational 

,,0:;5;8 
_'si 

~tll 

TABLE C-lb 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CF 

COMP 

G3 (11-15) 
0108151-12 
8/20/2001 

"N"" 
_N~ 

NA 

NA 

MAIN TANK FARM AREA (>3 Fn 
PHASE III RI 

CF CF CF CF 

COMP CQMP COMP COMP 

G8 (14-24) G9 (13-15) G12 (13-20) G13 (14-17) 
0108151-17 0108189-11 0108151-21 0108172-04 
8/20/2001 8/2412001 8/20/2001 8/21/2001 

,N" , ~,A NA -~(' 

NA _NA ,~A, NA 

NA --~-" NA ,-~!:; er;'-",_~"j~~, 

NA NA NA NA 

CF 

COMP 

G14 (13-15) 
0108172-08 
8/21/2001 

"."~, 

.NA. 

NA 

NA 

Page 6 0115 

CF CF e, CF CF CF C, 

COMP COMP COMP 

G16 (IS-18) SAl (14-1S) BA12 (11-13) BA15 (17-18) BA16 (16-17) BA17 (12-13) G2-4 (18 5-19.5) 
0108172-12 0108172-35 0108151-08 0108172-24 0108172-28 0108182-22 0207087-02 
8/2112001 8/22/2001 8/20/2001 8/22/2001 8/2212001 8/23/2001 7/11/2002 

,~~ ."L NA NA .~A, NA NA 

NA, 'P0:~IP NA NA N, NA NA 

NA '0"4~~r4~ 
,~~ , ,N_A NA_ NA ,Np, 

NA NA NA NA NA NA NA 

Landau ASSOCiates 
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TABLE C-lb 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

MAIN TANK FARM AREA (>3 FT) 
PHASE III RI 

CF CF CF CF 

SCREENING CRITERIA 
Risk-Based Concentrations 

Sample Identification: EPA Region 9 G12-3 (17.5-18.5)GI3-4 (14.5-15.5) HBDt (10-11) 
Laboratory Identification" PRGs Background 0207087-04 0207087·05 0310117-04 

Date Collected: DAF=2Q 7/11/2002 7/11/2002 10115/2003 

SEMIVOLATILES (mg/kg) 
EPA Method SW8270 

CHLORINATED PHENOLS (mglkg) 

Method B040/8270SIM I 
Pp.ntachiorophenol 0.03 

7/19/05 \\Edmdata1wproc\231\009\132\Phlll RI Q71905\Phlli RI Rpt_App C MTF >3 

NA NA NA NA 

CF 

HBDt (14-15) 
0310117-05 
10/15/2003 

NA 

CF 

HB02(10-11) 
0310117-09 
10/15/2003 

NA 

CF 

HB02 (13-14) 
0310117-10 
10/15/2003 

NA 

CF 

HE03 (10-11) 
0310117-23 
10/15/2003 

NA 

CF 

HB04(10-11) 
0310117-18 
10/15/2003 

NA 

CF 

HB04 (12-13) 
0310117-19 
10/15/2003 

NA 

CF 

HBGS (10-11) 
0310117-14 
10/1512003 

NA 

Page 7 of 15 
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TABLE C-1b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

MAIN TANK FARM AREA (>3 FT) 
PHASE III RI 

CF CF CF Cf 

SCREENING CRITERIA 

Samplelden!lfication EPA Region 9 GI2-3(17.5-185)GI3-4(14S-1S5) HBOI (10-11) 
Laboratory Identification PRGs Background 0207087-04 0207087-05 0310117-04 

Date Collected" DAF",20 7/11/2002 7/11/2002 10/15/2003 

VOLATILES (mg/kg) 
EPA Method SW8260 

7119/05 \\Edmdata\wprocI231\009\132\Phlll RI 071905\Phlll RI Rp,- App C MTF:>3 

CF 

HBOt (14-1S) 
0310117-05 
10/15/2003 

CF 

HB02(10-11) 
0310117-09 
10/15/2003 

CF 

HB02 (13-14) 
0310117-10 
10/15/2003 

CF 

HBG3 (10-11) 
0310117-23 
10/15/2003 

CF 

HB04 (10-11) 
0310117-18 
10/15/2003 

CF 

HB04 (12-13) 
0310117-19 
10/15/2003 

CF 

H605(10-11) 
0310117-14 
10/15/2003 

Page 8 of 15 
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SCREENING CRITERIA 

TABLE C-1b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CF CF 

MAIN TANK FARM AREA (>3 FT) 
PHASE III RI 

CF CF CF 

G12-3 (17 5-18.5)G13-4 (14 5-15.5) HBDl (10-11) 

CF 

EPA Region 9 
PRGs 

DAF=20 
Background 0207087-04 0207087-05 0310117-04 

HBDl (14-15) 
0310117-05 
10/15/2003 

HB02 (10-1l) 
0310117-09 
10/15/2003 

8ETX (mg/kg) 
EPA Method SW80218 

DIOXINS AND FURANS (ng/kg) 
Total TEO 

7/19/05 \\Edmdata\wprocI.231\009\132\Phlll RI 07190S\Phlll RI RPCApp C MTF >3 

Occupational Occupalionall 7/11/2002 

NA 

7/11/2002 7/11/2002 10/15/2003 

NA NA NA NA NA 

CF 

HB02 (13-14) 
0310117-10 
10/15/2003 

NA 

CF 

HB03(lD-l1) 
0310117-23 
10/15/2003 

NA 

CF 

HB04 (10-11) 
0310117-18 
10/15/2003 

NA 

CF 

HB04 (12-13) 
0310117-19 
10/15/2003 

NA 

CF 

HBOS (10-11) 
0310117-14 
10/15/2003 

NA 

Page 9 of 15 
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SCREENING CRITERIA 

Sample Identification EPA Region 9 
Laboratory Identification: PRGs Background 

Date Collected: DAh20 

CHLORINATED PHENOLS (mgJkg) 

Method 8040/8270SlM I 
Pentachlorophenol 0.03 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpl_App C MTF >3 

TABLE C-lb 
SUMMARY OF DETECTED ANAL YTICAL RESULTS IN SOIL: 

CF 

WIgS (16.5-175) 
0309195-01 
9/29/2003 

NA 

MAIN TANK FARM AREA (>3 FT) 
PHASE III RI 

CF CF CF 

LW20D (12-13) LW21S (13.5-14.5) lW22D (24-25) 
0310011-01 0310149-03 0309163-04 
9/30/2003 10/21/2003 9/24/2003 

NA NA NA 

CF 

LW23D (22 5-23 5) 
0309163-03 
9/24/2003 

NA 

Page 10 oj 15 

CF CF CF CF CF CF 

------------

L W24D (26-27) l W25D (28-29) lW26D (15·16) LW27S{135-14S) LW27S(21-22) LW35D (27-28) 
0310149-02 0310149-01 0309185-01 0309185-02 0309185-03 0310011-02 
10/20/2003 10/20/2003 9/25/2003 9/25/2003 9/25/2003 10/1/2003 

NA NA NA NA NA NA 

Landau Associates 
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TABLE C-lb 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

Sample Identification" 
Laboratory Identification 

VOLATILES (mg/kg) 

NWTPH-G (mg/kg) 

TPH-Gasoline Range 

PRIORITY POLLUTANT 
METALS (mg/kg) 

EPA Region 9 
PRGs 

CF 

SCREENING CRITERIA 
Risk-Based Concentrations 

Background f-"'=~==="'-t--"=""-''''---P===-tW~~~9(11:5~~~7.5) 
9/29 

7/19/05 \\Edmdala\wproc\231\009\132\Phlll RI 071 905\Phlll RI Rpl_App C MTF >3 

MAIN TANK FARM AREA (>3 FT) 
PHASE III RI 

CF 

LW20D(12-13) 
0310011-01 

CF 

LW21S(13.5-145) 
0310149-03 

CF CF 

LW2::lD (22 5-23 5) 
03091\33-03 

CF 

LW24D (26-27) 
0310149-02 

CF 

LW2.'lD (28-29) 
0310149-01 

CF 

LW26D (15-16) 
0309185-01 

CF CF 

LW27S (13.5-145) LW27S (21-22) 
0309185-02 0309185-03 
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CF 

LW3SD(27-28) 
0310011-02 

Landau Associates 
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Sample Identification: EPA Region 9 
Laboratory IdEntification" PRGs Background 

Date Collected DAF=20 

BETX (mg/kg) 

EPA Method SWB0218 

DIOXINS AND FUAANS (ng/kg) 

Total TEO 

SCREENING CRITERIA 

7/19/05 \\EdmdatalwprocI231\009\182\Phlll RI Q71905\Phlll RI Rpt_App C MTF >3 

TABLE C-1b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CF 

NA 

MAIN TANK FARM AREA (>3 FT) 
PHASE III RI 

CF 

LW20D (12-13) 
0310011-01 

9/S0/2003 

NA 

CF 

LW21S (13.5-145) 
0310149-03 
10/21/2003 

NA 

CF 

NA 

CF CF CF CF 

LW24D (26-27) LW25D (28-29) LW26D (15-16) 
0310149-02 0310149-01 0309185-01 
10/20/2003 10/20/2003 9/25/2003 

NA NA NA NA 

CF 

LW27S (13.5-14.5) 
0309185-02 

CF 

9/25/2003 9/25/2003 

NA NA 
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CF 

LW35D (27-28) 
0310011-02 

10/1/2003 

NA 

Landau Associates 
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Sample Identification" EPA Region S 

Laboralo6~1:~t~:~~!~~ ~~~;o I Background 

CHLORINATED PHENOLS (mg/kg) 

Method a040/8270SIM I 
Pentachlorophenol 0.03 

SCREENING CRITERIA 

Excavation 
Worker 

7/19/05 \\Edmdata\wproc\231\0091132\Phlli RI Q71905\Phlll RI Rpt_App C MTF >3 

Outdoor Air 

Occupational 

TABLE C-1b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CF 

NA 

MAIN TANK FARM AREA (>3 FT) 
PHASE III RI 

CF 

LW3SD(30-S1) 
0310011-04 
10/1/2003 

NA 

CF 

LW36D (7-8) 
0411083-04 

11/2/2004 

NA 

CF 

lW37D (6-7) 
0411033-05 
11/2/2004 

NA 

CF 

LW38D (7"8) 
0411033-06 
11/2/2004 

NA 

CF CF CF 

LW39D (5-6) LW40S (21"21.5) LW45D (27-28) 
0411033-07 0411033-02 0411033-03 
11/3/2004 11/1/2004 11/1/2004 

NA NA NA 
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TABLE C-lb 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CF 

SCREENING CRITERIA 

Sample Identification EPA Region 9 
Laboratory Identification- PRGs Background 

Date Collected DAF=-20 10/1/2003 

VOLATILES (mg/kg) 
EPA Method SWB260 

HYDROCARBONS (mgJkg) 

NWTPH-HCID 

NWTPH-G (mg/kg) 
TPH-Gasoline Range 

PRIORITY POLLUTANT 
METALS (mg/kg) 

7/19/05 \IEdmdatCllwprocI.231IQ09\132\Phlll RI Q719051Phili RI Rpt_App C MTF >3 

MAIN TANK FARM AREA (>3 FT) 
PHASE III RI 

CF 

LW35D (30-31) 
0310011-04 

10/1/2003 

CF 

LW36D (7-8) 
0411033-04 

11/2/2004 

CF 

LW37D (6-7) 
0411033-05 

11/2/2004 

CF 

LW38D(?-8) 
0411033-06 

11/2/2004 

CF CF CF 

LW390 (5-6) LW40S (21-21.5) LW45D (27-28) 
0411033-07 0411033-02 0411033-03 

11/3/2004 11/1/2004 11/1/2004 
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Landau Associates 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
W 
W 
<D 
ex> 

SCREENING CRITERIA 
Risk·Based Concentrations 

Soil Ingestion, Dermal Volatilization to 
Sample Identification" EPA Region 9 Contact, and Inhalallon Outdoor Air 

Laboratory Identification" PRGs Background Excavation 
Date Collected DAF'-20 Worker Occuoational 

BETX (mg/kg) 
EPA Method SWB021B 

Be"e'e 0.03 -- 9400 ~~8 

i-?~",- ='.2 -- --

m,p,Xyleco .. ~~i!:: ._·cc=" = 1-:0' 

"=u~=c Irr~", ::" 
DIOXINS AND FURANS (ng/kg) 

Total TEO -- -- -- --

7/19/05 \\Edrndata\wproc\231\009\132\Phlll RI 071905\Phlll RI RpLApp C MTF >3 

;ea"h~"g. to 
Gcoc,dwatec 

Occu alional 

192-

--

TABLE C·1b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CF 

LW35D (29-29 5) 

0310011·03 
10/1/2003 

NA 

NA 

NA 

NA 

MAIN TANK FARM AREA (>3 FT) 
PHASE III RI 

CF CF CF CF 

LW350 (30-31) LW360 (7-8) LW38D (7-8) 
0310011·04 0411033-04 0411033-06 

10il/2003 11/2/2004 11/2/2004 11/2/2004 

NA ,_,.~.~~ .. ~r' .. " 2M NA 

NA. :~:':"" NA NA 

NA NA NA NA 

NA NA NA NA 

CF CF CF 

LW390 (5-6) LW40S (21-21.5) lW45D (27-28) 
0411033-07 0411033-02 0411033-03 
11(3/2004 11/1/2004 11/1/2004 

NA NA NA 

NA NA N,A 

.'!" .. .. ~i\_ .. '0 ."",,,,., 

NA NA NA 
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Sample Identification 
Laboratory Identification: EPA Region 9 PRGs 

Dale Collected Industrial DAF_20 

SEMIVOLATfLES (mg/kg) 
EPA Method SWB270 

CHLORINATED PHENOLS (mglkg) 

Method 8040/8270SIM I 
Pentachlorophenol 90 0.03 

TABLE C-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CAITERIA 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE 11/ RI 

0-0.5 

Risk~8ased Concentrations COMP 

Soil In esbon, Dermal Contact, and Inhalation G21 (0-0 5) 
Ore on SLVs Background I Construction Excavation 0108208-18 

Plants Mammals Birds Inverts Occupational Worker Worker 8/28/2001 

30 NA 

O"().5 

COMP 

G22 (0"D.5) 
0108215-05 
8/29/2001 

NA 

7/19/05 \\Edmdata\wprocI231\009\132\Phlll RI 07190S\PIIIlI RI RpLApp C BTTF 0·3 

0-0.5 

COMP 

G23 (0-0.5) 
0108215-01 
8129/2001 

NA 

0-0.5 

CQMP 

G24 (0-0 5) 
0108208-06 
8/28/2001 

NA 

0-0.5 

COMP 

G25 (0-0.5) 
0108215-09 
8/29/2001 

NA 

0·0.5 

COMP 

G26 (0-0 5) 
0108215-13 

8/29/2001 

NA 

0-0.5 

COMP 

G27 (0-0 5) 

0108208-10 
8/28/2001 

NA 

0-0.5 

BT -01 (0-0.5) 
0207040-01 

7/8/2002 

NA 
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Sample Identification: 
laboratory Identification. EPA Region 9 PRGs Oregon SLVs 

Date Collected: Industrial DAF 20 Plants Mammals 

VOLATILES (mglkg) 
EPA Method SW8260 

HYDROCARBONS (mg/kg) 

NWTPH-HCID 

NWTPH-Dx (mg/kg) 

NWTPH-G (mglkg) 

TPH-Gasoline Range 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlll RI Rpt_App C BTTF 0-3 

TABLE C-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE III RI 

0-0.5 

Risk-Based Concentrations COMP 

Soil In estion, Dermal Contact, and Inhalation G21 (0-0.5) 

Background I Construction Excavation 0108208-18 
Occupational Worker Worker 8/28/2001 

80,000 110 NA 

0-0.5 

COMP 

G22 (0-0 5) 
0108215-05 
812912001 

NA 

0-0.5 

COMP 

G23 (0-0.5) 
0108215-01 
8129/2001 

NA 

Page 2 of 21 

0-0.5 0-0.5 0-0,5 0-0.5 0-0.5 

COMP COMP COMP COMP 

G24 (0-0.5) G25 (0-0.5) G26 (0-0.5) G27 (0-0.5) BT -01 (0-0.5) 
0108208-06 0108215-09 0108215-13 0108208-10 0207040-01 
8128/2001 8129/2001 8/29/2001 8/2812001 7/812002 

NA NA NA NA NA 

Landau Associates 
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Sample Identification 
Laboratory Identification' EPA Region 9 PAGs Oregon SLVs 

Date Collected: Industrial DAF-20 Plants Mammals Birds Inverts 

BETX (mglkg) 
EPA Method SW8021 B 

Benzene 
,;:;:;;_;{.,;'G_;;&;; 

Toluene 

DIOXINS AND FURANS (nglkg) 
Total TEO 

1.4 

520 

420 (9) 

0.03 3300 

12 200 1440 

210 (9) 

7/19/05 \\Edrndala\wproc\2311009\132\Phlli RI 071905\Phlll RI Rpt_App C BTTF 0-3 

TABLE C-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE III RI 

0-0.5 0-0.5 

SCREENING CRITERIA 
Risk-Based Concentrations 

OCc:yp.?lional Worker Worker Occ~tional 

34 48 

68,000 39,000 

24,000 (9) 19,000 (9) 

COMP 

OCC~1ional 

0052 NA 

180 NA 

NA 

NA 

COMP 

G22 (0-0.5) 
0108215-05 
8/29/2001 

NA 

NA 

NA 

NA 

Page 3 of 21 

0"-0.5 0-0.5 0·0.5 0-0.5 0-0.5 0-0.5 

COMP COMP COMP COMP COMP 

G23 (0-0.5) G24 (0-0.5) G25 (0-0 5) G26 (0·0.5) G27 (0·0.5) BT-Ol (0-0.5) 
0108215·01 0108208-06 0108215·09 0108215-13 0108208-10 0207040-01 
8/29/2001 8/28/2001 8/29/2001 8/29/2001 8/28/2001 7/8/2002 

NA NA NA NA NA NA 
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Sample Identification. 
Laboratory Identification: EPA Region 9 PRGs Ore on SLVs 

Date Collected" Industrial DAF-20 Plants Mammals Birds Inverts 

SEMIVOLATILES (mglkg) 

EPA Method SW8270 

CHLORINATED PHENOLS (mglkg) 

Method B04OJB270SIM I 
Pentachlorophenol 90 0.03 30 

7/19/05 \\Edmdata\wproc1231\009\132\Phlll RI 07190S\Phlll RI RpLApp C BTTF 0-3 

TABLE C-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE III RI 

0-0.5 

Risk-Based Concentrations 

SOil In estian, Dermal Contact, and Inhalation BT-02 (0-0 5) 
Background Construction Excavation 0207040·08 

Occupational Worker Worker Occupational Occupational 7/8/2002 

NA 

0-0.5 

BT-03 (0-0.5) 
0207040-13 

7/8/2002 

NA 
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0-0.5 o-M 0-0.5 0-0.5 0-0.5 

BT-l1 (0-0.5) BT-13 (0-0 5) 
Dup of BT-03 (0-0.5) 8T-04 (0-0.5) BT -05 (0-0.5) BT-06 (0-0 5) Oup of BT-06 (0-0.5) 

0207040-06 0207059·18 0207040·17 0207059·13 0207059·11 
7/8/2002 7/9/2002 7/8/2002 7/9/2002 7/9/2002 

NA NA NA NA NA 
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Sample Identification: 
laboratory Identification: EPA Region 9 PRGs 

Date Collected: Industrial DAF",,20 

VOLATILES (mglkg) 
EPA Method SW8260 

HYDROCARBONS (mg/kg) 

NWTPH-HC1D 

NWTPH-Dx (mg/kg) 

NWTPH-G (mg/kg) 
TPH-Gasoline Range 

TABLE C-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE'" RI 

0..0.5 

Risk-Based Concentrations 

Soil In astian. Dermal Contact, and Inhalation 8T-02 (0-0 5) 
Ore on SLVs Background I Construction Excavation 0207040-08 

Plants Mammals Birds Inverts Occupational Worker Worker 71812002 

80,000 110 NA 

O-Q.5 

BT-03 (D-D.S) 
0207040·13 

71812002 

NA 

7/19/05 \\Edmdata\wprocI231\OO91132\Phlll RI 07190S\Phlli RI Rpt_App C BTTF 0-3 

Page 5 of 21 

0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 

8T-11(0-0.5) BT-13 (0-0 5) 
Dup of 8T -03 (D-O 5) BT-04 (0-0.5) BT-05 (0-0.5) BT -06 (0-0.5) Dup of 8T-06 (0-0.5) 

0207040·06 0207059·18 0207040·17 0207059,13 0207059·11 
718/2002 7/9/2002 7/8/2002 7/9/2002 7/9/2002 

NA NA NA NA NA 

Landau Associates 
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Sample Identification: 
Laboratory Identification' EPA Region 9 PRGs Oregon SLVs 

Date Collected: Industrial DAF_20 Plants Mammals Birds Inverts 

BETX (mglkg) 
EPA Method SWa021 B 
Benzene 

m,p-Xylene 

DIOXINS AND FURANS (nglkg) 
Total TEO 

1.4 

520 

420 (g) 

3300 

12 I 200 1440 

0 210 (g) 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll AI 071905\Phlll RI Rpt_App C BTTF 0-3 

TABLE C-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE III RI 

0-0.5 

Risk-Based Concentrations 

SOil ~sllon, Dermal Contact, and Inhalation 
Volatilization to 

Outdoor Air 

Leaching to 
Groundwater 8T-02 (0-0.5) 

0207040-08 
7/a12002 

Background Construction Excavation 
Occ~tional Worker Worker Occupational Occupational 

34 340 9400 48 0052 NA 

180 NA 

24,000 {gl 19,000 (g) NA 

NA 

0·0.5 

8T-03 (0-0 5) 
0207040-13 

7/8/2002 

NA 

NA 

NA 

NA 

0-0.5 

8T-11 (0-0.5) 
Dup of 8T-03 (0-0 5) 

0207040-06 
7/812002 

NA 

NA 

NA 

0-0.5 

BT -04 (0-0.5) 
0207059-18 

7/9/2002 

NA 

NA 

NA 

NA 

0·0.5 

BT-OS (0-0.5) 
0207040-17 

7/8/2002 

NA 

NA 

N, 

NA 

0-0.5 

8T-06 (0-0.5) 
0207059-13 

7/9/2002 

NA 

0-0.5 

BT-13 (0-0.5) 
Dup of BT-06 (0-0 5) 

0207059-11 
7/9/2002 

NA 

NA 

NA 
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Sample Identification: 
Laboratory Identification: EPA Re ion 9 PRGs 

Date Collected: Industrial DAF",20 

SEMIVOLATILES (mg/kg) 

EPA Method SW8270 

CHLORINATED PHENOLS (mg!kg) 

Method 8040/8270SIM I 
Pentachlorophenol 9.0 0.03 

Oregon SLVs 
Birds 

30 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI RpCApp C BTTF 0-3 

TABLE C-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE III RI 

0-0.5 

Soil In estion, Dermal Contact, and Inhalation BT -07 (0-0.5) I Background I Construction Excavation 0207040·22 
Inverts Occupational Worker Worker 71812002 

NA 

0-0.5 

6T-12 (0-0.5) 
Dup of ST-O? (0-0.5) 

0207040-33 
7/812002 

NA 

Page 7 of 21 

0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 

BT-08 (0-0 5) BT -09 (0-0.5) BT-10 (0-0.5) G27-4 (0-0.5) G27-5 (0-0 5) LW41S (0-0.5) 
0207040-27 0207059-06 0207059-01 0309196-16 0309196·17 0410156·02 

7/8/2002 7/9/2002 7/9/2002 9/29/2003 9/29/2003 10/28/2004 

NA NA NA NA NA NA 

Landau Associates 
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Sample Identification 
Laboratory Identification' EPA Region 9 PRGs 

VOLATILES (mglkg) 
EPA Method SW8260 

alleeted Industrial DAF=20 

HYDROCARBONS (mg/kg) 

NWTPH-HCID 

NWTPH-Dx (mglkg) 

NWTPH-G (mglkg) 
TPH-Gasoline Range 

PRIORITY POLLUTANT 

METALS (mglkg) 

TABLEC-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE III RI 

0-0.5 

Risk-Based Concentrations 

Soil In estian, Dermal Contact, and Inhalation 8T-07 (0-0.5) 
Oregon SlVs Background I . Construction Excavation 0207040-22 

Mammals Birds Inverts Occupational Worker Worker 7/8/2002 

22.000 13.000 80,000 110 NA 

0·0,5 

BT-12 (0-0 5) 
Dup of 8T -07 (0-0.5) 

0207040-33 
7/8/2002 

NA 

7119/05 \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlli RI RpCApp C BTTF 0-3 

Page8 oj 21 

0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 

BT-08 (0-0.5) BT-09 (0-05) 8T -10 (O-O.S) G27-4 (0-0 5) G27 -5 (0-0 5) LW41S (0-0.5) 
0207040-27 0207059-06 0207059-01 0309196-16 0309196-17 0410156-02 

7/8/2002 7/9/2002 71912002 9129/2003 9/29/2003 10/28/2004 

NA NA NA NA NA 2.74 U 
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Sample Identification 

Laboratory Identification EPA Region 9 PRGs Oregon SLVs 
Date Collected Industrial DAF_20 Plants Mammals Birds Inverts 

BETX (mglkg) 
EPA Method SW8021 B 

Benzene 1._ 0.03 _3.3,£0. ,=-' 

_Toluene 520 12 j~~~'-j~~: 

m,p:xylene 42019J 2-'0 (9) " 

DIOXINS AND FURANS (nglkg) 
Total TEO -- --

7/19/05 \\Edmdata\wproc\231 I009\132\Phlll RI 071905\Phlll RI Rpt_App C BTTF 0-3 

TABLE C-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE III RI 

0-0,5 0-0.5 

SCREENING CRITERIA 
Risk-Based Concentrations 

Volatilization to Leaching to 6T-12 (0-0.5) 
Soil Ingestion, Dermal Contact, and Inhalation OuldoorAir Groundwater 8T -07 (0-0.5) Dup of BT-07 (0-0 5) 

Background Construction Excavation 0207040-22 0207040-33 
Occupational Worker Worker Occupational Occupational 7/8/2002 7/8/2002 

" 34 .34_0 9400 .. 48. • o~~, ·Cl~'-:~:~' . .!!It ,il ;'<-""A',' ~A . 
-- 68,000 3900'0 180 ~~::.?-.• '" "NA 

-- ,~4.~2(gJ 19,OO~ !~!.... " " 

1'. 
-- ~N.I\, OD· NA 

" NA NA 
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0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 

8T -08 (0-0 5) BT-09 (0-0.5) BT-10 (0-0 5) G27-4 (0-0 5) G27-5 (0-0 5) lW41S (0-0.5) 
0207040-27 0207059-06 0207059-01 0309196-16 0309196-17 0410156·02 

7/812002 71912002 7/9/2002 9/29/2003 9/29/2003 10/28/2004 

NA . NA NA NA N.~ NA 

NA NA NA NA "NA NA 

"NA, ,~~" NA Nil NA NA 

'.~ ..... -"'-' ..... -.. . .. ~""'= 

NA NA NA NA NA NA 

Landau Associates 
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Sample Identification 
Laboratory Identification EPA Region 9 PRGs 

Date Collected Industrial DAF",20 

SEMIVOLATILES (mglkg) 
EPA Method SW8270 

CHLORINATED PHENOLS (mglkg) 

Method a04OJ8270SIM I 
Pentachlorophenol 90 0.03 

Oregon SLVs 
Plants Mammals Birds 

30 

7/19105 \\Edmdala\wproc\231\009\132\Phlli RI Q71905"Phlll RI Rpt_App C BTTF 0-3 

TABLE C-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE III RI 

0-0.5 

Risk-Based Concentrations 

Soil In 8sMn, Dermal Contact, and Inhalation LW42S (O-O.5) 
Background I . Construction Excavation 0410156-06 

Inverts I Occupational Worker Worker 10/28/2004 

NA 

0-0.5 0-0.5 

LW43S (O-O.5) lW44S (0-0.5) 
0410156-10 0410156-14 
10/28/2004 10/28/2004 

NA NA 

1-1.5 

CQMP 

G21 (1-1.5) 
0108208-19 
8/28/2001 

NA 

1-1.5 

COMP 

G22 (1-1.5) 
0108215·06 
8/29/2001 

NA 

1-1.5 

COMP 

G23 (1-1.5) 
0108215-02 
8/29/2001 

NA 

1-1.5 

COMP 

G24(1-1.5) 
0108208-07 

NA 

1-1.5 

COMP 

G25 ('·'.5) 
0108215-10 

29(2001 

NA 

Page 10 of 21 

Landau Associates 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
W 
.j::>.. 
o 
<D 

Sample Identification 
Laboratory Identification: 

Date COllected 

VOLATILES (mglkg) 
EPA Method SW8260 

HYDROCARBONS (mglkg) 

NWTPH"HCID 

NWTPH-Dx (mglkg) 

NWTPH-G (mg/kgJ 
TPH-Gasoline Range 

EPA Region 9 PRGs 
Industrial DAF_20 Plants 

Oregon SLVs 
Mammals Birds 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlll RI RpCApp C BTTF 0-3 

Inverts 

TABLE C-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE'" RI 

0-0.5 

Risk-Based Concentrations 
Volatilization to I Leaching to 

Sorlln estion, Dermal Contact, and Inhalation LW42S (0-0.5) 
Background Construction Excavation 0410156-06 

Occupational Worker Worker Occupational 10/28/2004 

80,000 110 

0-0.5 

LW43S (0-0 5) 
0410156-10 
10/28/2004 

()"O.5 

LW44S (O-D 5) 
0410156-14 
10128/2004 

1-1.5 

COMP 

G21 (1-15) 
0108208-19 
8/28/2001 

1-1.5 

COMP 

G22 (1-1 5) 
0108215-06 
8/29/2001 

1-1.5 

COMP 

G23 (1-1.S) 
0108215-02 
8/29/2001 

1-1.5 

COMP 

G24(1-1.5} 
0108208-07 
8/28/2001 

1-1,5 

COMP 

G25 (1-1 5} 
0108215-10 
8/29/2001 
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Sample Identification 
Laboratory Idenllfication" EPA Region 9 PRGs OreQon SLVs 

Date Collected Industnal DAF 20 Plants Mammals Birds 

BETX (mgfkg) 

EPA Method SW8021B 
Bence,e 1.4 0.03 -- 3300 -" 
Toluene ..5200 "12 _2()() ~M() 

m:p-xylene 420 (g) 210(g) --

='=7' 

DIOXINS AND FURANS (nglkg) 
Total TEO -- -- --

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlll RI RPCApp C BTTF 0"3 

Inverts 

"- w 

"-

-" 

--

TABLE C·2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

BELL TERMINAL TANK FARM AREA (0·3 FT) 
PHASE 11/ RI 

0-0.5 0·0.5 

SCREENING CRITERIA 
Risk-Based Concentrations 

Volatilizalion to ~~o~C,h~;,:Zc Soil Ingestion, Dermal Contact, and Inhalation Outdoor Air LW42S (0-0 5) LW43S (O-D.S) 

Background Construction Excavation 0410156-06 0410156-10 
Occupational Worker Worker Occupational Occuoational 10/28/2004 10/2812004 

",~:e·"3 "~!, ""340 9400 48 "OO~2" Ole' £." "£" 
NA 

68,000 39.000 " iso "'-;"'''-'''.' 
~A -- -- --

, ab,"f ;''''7~ ,'~" .. -_'it"",,,,,. 
2:::O.?.?(g) 19,000 (g) -- -- -; ~NA-< NA 

"-,~-" 

-- -- -- -- NA NA 
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{l-Q.5 1·1.5 1-1.5 1-1·:5 1-1.5 1-1.5 

CaMP COMP COMP COMP COMP 

LW44S (0-0 5) G21 (1-1.5) G22 (1-15) G23(1-15) G24(1-1.5) G25 (1-1.5) 
041015£-14 0108208-19 0108215-06 0108215·02 0108208-07 0108215-10 
10/28/2004 8/2812001 8/2912001 8/29/2001 8/28/2001 8/29/2001 

NA NA NA NA oN!, N~"" 

NA NA NA NA oNA_ NA 

NA :NA NA NA N, NA 

NA NA NA NA NA NA 

Landau Associates 
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Sample Identification 
Laboratory Identification" EPA Re ion 9 PRGs 

Date Collected Industrial DAF=20 

SEMIVQlATILES (mglkg) 
EPA Method SW8270 

CHLORINATED PHENOLS (mg/kg) 

Method B040lB270SIM I 
Pentachlorophenol 9.0 0.03 

TABLE C-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE III RI 

1-1.5 

Risk-Based Concentrations COMP 

Sorlln esllon, Dermal Contact. and Inhalation G26 (1-1.5) 
Ore on SLVs Background Construction Excavation 0108215-14 

Plants Mammals Birds Inverts Occupational Worker Worker 8129/2001 

30 NA 

1-1.5 

COMP 

G27 (1-15) 
0108208-11 
8128/2001 

NA 

7/19/05 \\Edmdata\wproc\231 \009\132\Phlll AI 071905\Phlll RI RpCApp C BTTF 0-3 

1·1.5 

COMP 

BA14 (H.5) 
0108208-14 
8/2812001 

NA 
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1·1.5 1-1.5 1-1.5 1-1.5 1-1.6 

6T-11(1-2) 
ST-Ot (1-2) BT-02 (1-2) 8T-03 (1-2) Oup of 8T-03 (1-2) BT-04 (1-2) 
0207040-02 0207040-09 0207040-14 0207040-07 0207059·19 

71812002 7/8/2002 7/8/2002 7/8/2002 7/9/2002 

NA NA NA NA NA 

Landau Associates 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
W 
.j::>.. 
-->. 

1'0 

Sample Identific..,ation 
Laboratory Identification 

Date Collected 

VOLATILES (mg/kg) 

EPA Method SW8260 

HYDROCARBONS (mg/kg) 

NWTPH-HCID 

NWTPH-Dx (mgJkg) 

NWTPH-G (mg/kg) 
TPH-Gasoline Range 

PRIORITY POLLUTANT 

METALS (mglkg) 

EPA Region 9 PRGs 
Industrial DAF_20 Plants 

Oregon SLVs 
Mammals Birds 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071 90S\Phlll RI RpLApp C BTTF 0-3 

Inverts 

TABLE C-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE'" RI 

1-1.5 

Risk-Based Concentrations COMP 
Volatilization to I Leaching to 

Soil In estion, Dermal Contact, and Inhalation G26 (1-1.5) 
Background Construction Excavation 0108215-14 

Occupational Worker Worker OCGupational Occupational 8/29/2001 

22,000 13.000 80,000 110 NA 

M.5 

COMP 

G27 (1-1.5) 
0108208-11 
8/28/2001 

NA 

1-1.5 

COMP 

BA14 (1-15) 
0108208-14 
8/28/2001 

NA 

1-1.5 

BT-Ol (1-2) 
0207040-02 

7/8/2002 

NA 

1-1.5 

8T-02 (1-2) 
0207040-09 

7/8/2002 

NA 
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1-1.5 1-1.5 1-1.5 

8T-11(1-2) 

8T-03 (1-2) Dup of BT-03 (1-2) 8T-04 (1-2) 
0207040-14 0207040-07 0207059-19 

7/8/2002 71812002 719/2002 

NA NA NA 

Landau Associates 
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Sample Identification' 
Laboratory Identification EPA Region 9 PRGs OreQon SLVs 

Date Collected Industrial OAF 20 Plants Mammals Birds 

BETX (mg/kg) 

EPA Method SWB0218 

El~~~~e ~1A .0.03. -- 3300 --

l~:.!:e~e~" 5,9 . ···.'2. _~OO ~i4";' --
.~-; 

~t~~~:·: 420(Q) _}.12Jgl -- --

DIOXINS AND FURANS (ng/kg) 

Tolal TEO -- --

7/19/05 \\Edmdala\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpl_App C BTTF 0-3 

Inverts 

--

--

--

TABLE C-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE III RI 

1-1.5 

Risk-Based Concentrations COMP 
Volatilization to Leaching to 

Soil Ingestion, Dermal Contact, and Inhalation Outdoor Air Groundwater G26(H5) 
Background Construction Excavation 0108215-14 

Occupational Worker Worker Occupational Occupational 8/29/2001 

:.: 34 340 9400 48 ".£?~. • :.z~~ 
:6~.;~r .39,000 -- 180 

.-~~~. 

24,000 (gl 19, mig) 
.JV-.,,¥~~ 

-- -- -- -- -- -- NA 

1-1.5 1-1.5 

COMP COMP 

G27 (H.S) BA14(1-1.5) 
0108208·11 0108208-14 
8/28/2001 8/28J2001 

~~ . .NA 

NA NA 

. N~. NA .. ~ -.. - .. '- .". 
NA NA 

Page150f21 

1-1,5 H.5 1·1.5 1-1.5 1-1.5 

BT-11(1-2) 
BT-01 (1-2) BT-02 (1-2) BT-03 (1-2) Dup of BT -03 (1-2) BT-04 (1-2) 
0207040-02 0207040-09 0207040-14 0207040-07 0207059-19 

7/8/2002 718J2002 7/8/2002 7/8/2002 7/9/2002 

NA NA. NA NA -~ 
NA - NA NA NA 

.. 
~.~.!-~ 

NA NA Nil NA -~,~= . 

NA NA NA NA NA 

Landau Associates 
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TABLE C-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CHLORINATED PHENOLS (mg/kg) 

Method 8040/8270SIM I 
Pentachlorophenol 

SCREENING CRITERIA 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE III RI 

H.S 

Risk-Based Concentrations 

Soli In estian, Dermal Contact, and Inhalation 8T -05 (1-2) 
EPA Region 9 PRGs Oregon SLVs Background Construction Excavation 0207040-18 

Industrial DAF-20 Plants Mammals Birds Inverts Occupational Worker Worker 7/8/2002 

9.0 0.03 3D NA 

7/19105 \\Edmdala\wproc\231\009\132\Phlli RI 071 905\Phlll RI Rpt_App C BTTF 0-3 

1-1.5 

BT-06 (1-2) 
0207059-14 

7/9/2002 

NA 

1-1.5 1·1.5 1-1.5 1-1.5 

BT-13 (1-2) 8T-12 (1-2) 
Dup of 8T -06 (1-2) 8T -07 (1-2) Dup of 8T-07 (t-2l BT-08 (1-2) 

0207059-12 0207040-23 0207040-34 0207040-28 
7/9/2002 7/8/2002 7/8/2002 7/8/2002 

NA NA NA NA 

1-1.6 

8T-09 (1-2) 
0207059·07 

NA 

1-1.5 

8T-10 (1-2) 
0207059-02 

7/9/2002 

NA 
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Landau Associates 
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Sample Identification: 
Laboratory Identification: EPA Region 9 PRGs 

Dale Collected: Industrial DAF",20 

VOLATILES (mg/kg) 

EPA Method SW8260 

HYDROCARBONS (mglkg) 

NWTPH·HCID 

NWTPH-G (mglkg) 
TPH-Gasoilne Range 

PRIORITY POLLUTANT 

(6010) 

TABLE C-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE'" RI 

1w1.5 

Risk·Based Concentrations 
Volatilization to I Leaching to 

Soil In estion, Dermal Contact, and Inhalation 8T-05 (1-2) 
Oregon SLVs Background Consfrucflon Excavation 0207040-18 

Plants Mammals Birds Inverts Occupational Worker Worker 7/8/2002 

22,000 13,000 80,000 110 NA 

,,~ 

1·1.5 

BT-06 (1-2) 

0207059·14 
7/9/2002 

NA 

7/19/05 \\Edmdata\wproc\231\009\132\Plllll RI 071905\Phlll RI Rpt_App C BTTF 0-3 
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1-1.5 1·1.5 1-1.5 1-1.5 1-1.5 1-1.5 

BT-13 (1-2) BT-12 {1-2) 
Dup of 8T -06 (1-2) BT-07 (1-2) Dup of BT -07 (1-2) 8T-08 (1-2) SH9 (1-2) 8T·10 (1-2) 

0207059·12 0207040-23 0207040-34 0207040·28 0207059-07 0207059-02 
7/9/2002 7/8/2002 7/8/2002 71812002 7/9/2002 7/9/2002 

NA NA NA NA NA NA 

Landau Associates 
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Sample Identification. 
Laboratory Identification EPA Region 9 PRGs Oregon SLVs 

Date Collected: Industrial DAF_20 Plants Mammals Birds 

BETX (mglkg) 

EPA Method SW8021 B 

B,en,en~ ,1,4, 0.03 "" ",3300 "" 

Toluene ,,~2i 12 200 l~~O "" 

m,p"X~ene 420 (9) 210(9) "" "" "" 

I="~~·'·' 

DIOXINS AND FURANS (nglkg) 

Tolal TEO "" .. 

7/19/05 \\Edmdala\wproc\231\009\132\Phlil RI Q7190S\Ptllli RI Rpl __ App C BTTF 0-3 

Inverts 

"" 

"" 

"" 

"' 

TABLE C-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE III RI 

1-1.5 

Risk-Based Concentrations 
Volatilization to Leaching to 

Soil Ingestion, Dermal Contact, and Inhalation Outdoor Air Groundwater BT-05 (1-2) 
Background Construction Excavation 0207040-18 

Occupational Worker Worker Occupational Occupational 7/8/2002 

"i !Ee!!', 3~, ,340 , 9400~ ,,48 0,052 NA 

"" 68,000 39,000 "" 180 NA 

"" 24;000 ioi 19,000 (gl "" '" "NA 

. ,,'""'. " . 
"" NA 

1-1.5 

8T-06 (1-2) 
0207059-14 

7/9/2002 

NA 

NA 

"Nil 

NA 
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1·1.5 1-1.5 1-1.5 1-1.5 1-1.5 1-1.5 

BT-13 (1-2) BT-12 (1-2) 
Oup of 8T -06 (1-2) BT-07 (1-2) Oup of 8T -07 {1-2) BT-08 (1-2) 8T-09 (1-2) BT"10 (1"2) 

0207059·12 0207040-23 0207040-34 0207040·28 0207059·07 0207059·02 
7/9/2002 7/8/2002 7/8/2002 7/8/2002 7/9/2002 7/9/2002 

NA NA NA NA !'.-: ,NA 

.~. 

NA NA NA, "NA NA 

NA 'NA ,"~ ,NA NA, >~1~ 

NA NA NA NA NA NA 

Landau Associates 
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Sample Identification' 
Laboratory Identification EPA Re ion 9 PRGs 

Date Collected. Industrial DAF_20 

SEMIVOLATILES (mglkg) 

EPA Method SW8270 

CHLORINATED PHENOLS (mg/kg) 

Method a040/8270SIM I 
Pentachlorophenol 9.0 0.03 

Oregon SLVs 
Birds 

30 

7/19/05 I.\Edmdala\wproc\231\009\132\Phlll RI 07190S\Phlll RI Rpl_App C BTTF 0"3 

Inverts 

TABLE C-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE III RI 

1-1.5 

Risk-Based Concentrations 

Soil In astion, Dermal Contact, and Inhalation W41S (1-1.5) 
Background I Construction Excavation 0410156-03 

Occupational Worker Worker 10/28/2004 

NA 

1-1.5 H.5 1-1.5 

LW42S (1-15) LW43S (1-1.5) LW44S (1-15) 
0410156-07 0410156-11 0410156-15 
10/28/2004 10/28/2004 10/28/2004 

NA NA NA 
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Sample Identification" 
laboratory Identification: 

D 

VOLATILES (mglkg) 

EPA Method SW8260 

HYDROCARBONS (mg/kg) 

NWTPH-HCID 

NWTPH-Dx (mglkg) 

EPA Region 9 PRGs 

AF_2D Plants 

Oregon SLVs 

Mammals Birds 

7/19/05 \\Edmdata\wproc\231\009\132\Phlli AI Q7190S\Phlll RI Rpt~pp C BTTF 0-3 

Inverts 

TABLE C-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE III RI 

SCREENING CRITERIA 
Risk-Based Concentrations 

Volatilization to 
jSOillngeSliOn, Dermal Contact, and Inhalationl Outdoor Air 

Background Construction Excavation 
Occupational War 

1~1.5 

Leaching to 
Groundwater ~W41S (1-1.5) 

0410156-03 
10/28/2004 

1-1.5 1-1.5 1-1.0 

LW42S (1-1.5) LW43S (1-1.5) LW44S (1-1.5) 
0410156-07 0410156-11 0410156-15 
10/28/2004 28/2004 10/: 
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Sample Identification. 
Laboratory Identification: EPA Region 9 PRGs Oregon SLVs 

Date Collected" Industrial OAF 20 Plants Mammals Birds Inverts 

BETX(mglkg) 
EPA Method SWa021B 

"',,,eoe 1.4 0.03. .- _.3~OO •. --

Tolceoo 520 ~12. :i~t· ·:1~1~. --~-
;;4If ".' ,~. 

m,p-X\Oene 420 (g) 2;Oig): 

DIOXINS AND FURANS (ng/kg) 
TotalTEQ -- -- -- -- --

7/19/05 \\Edmdala\wproc\231\009\132\Phlll RI 07190S\Phlll AI RpCApp C BTTF 0·3 

TABLE C-2a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

BELL TERMINAL TANK FARM AREA (0-3 FT) 
PHASE III RI 

1·1.5 

Risk-Based Concentrations 
Volatilization to Leaching to 

Soil Ingestion, Dermal Contact, and Inhalation Outdoor Air Groundwater W41S(1-1.S) 
Background Construction Excavation 0410156·03 

Occupational Worker Worker Occupational Occupational 10/28/2004 

34 340 . ~40~, -~~ .. 0.052 NA 

68.000. ,~g;_'!5'0_ -- -- 1S0 NA 

24,000. WI 19,GOO(9) 
iF';' 

-NA 

-- -- .- NA 

1·1.5 1-1.5 1-1.5 

LW42S {1-1 5) LW43S (1-1 5) LW44S (1-15) 
0410156-07 0410156-11 0410156-15 
10/28/2004 10/28/2004 10/28/2004 

N.A- NA NA 

NA NA ::-~A: ,~ 
NA NA -NA 

NA NA NA 
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TABLE C-2b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

Sample Identification EPA Region 9 
Laboratory Identification: PRGs 

Date Collected DAF_20 

SEMIVOLATILES (mglkg) 
EPA Method SW8270 

CHLORINATED PHENOLS (mglkg) 

Method 804OJ8270SIM I 
Pentachlorophenol 0.03 

5·5.5 

SCREENING CRITERIA 

Background 1-"=~==="'-1f---'===-+==="-l ~;;~~(g:g~ 
7/8/2002 

NA 

7/19/05 \\Edmdata\wproC\231\OO9\132\Phlll RI 07190S\Phlli RI Rpt_App C BTTF >3 

BELL TERMINAL TANK FARM AREA (>3 FT) 
PHASE III RI 

5-5.5 

BT-02 (5-6) 

0207040-010 
7/8/2002 

NA 

5-5.5 

BT-03 (5-6) 
0207040-15 

7/8/2002 

NA 

5~5.5 

8T-04 (5-6) 
0207059-20 

7/9/2002 

NA 

5-5_5 

BT-05 (5-6) 

0207040-19 
7/8/2002 

NA 

5-5.5 

BT·06 (5-6) 
0207059-15 

7/9/2002 

NA 

5-5.5 

BT-07 (5-6) 
0207040-24 

7/812002 

NA 

5-5.5 

ST-OB (5-B) 

0207040-29 
7/812002 

NA 

5-5.5 

BT-09 (5·6) 
0207059-08 

7/9/2002 

NA 

5-5.5 

BT·10 (5-6) 
0207059-03 

719/2002 

NA 

5-5.5 

LW42S (5-5 5) 
0410156-08 

10/28/2004 

NA 

CF 

COMP 

G21 (14-175) 
0108208-21 
8/2812001 

NA 

Page 1 of 15 

CF 

COMP 

G22(125.155) 
0108215-08 

8/29/2001 

NA 

Landau Associates 
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TABLE C-2b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

Sample Identification: 
Laboratory Identitication: 

Dale Collected: 

VOLATILES (mglkg) 

EPA Method SW8260 

HYDROCARBONS (mglkg) 

NWTPH-HCID 

NWTPH-G (mglkg) 

TPH-Gasoline Range 

5-5.5 

SCREENING CRITERIA 

Risk-Based Concentrations I Soil Ingestion, Dermal I Volatilization to I Leaching to 
EPA Region 9 I Contact, and Inhalation Outdoor Air Groundwater 6T-01 (5-6) 

PRGs Background I Excavation I I 0207040-03 
DAF_20 Worker Occupational Occupational 7/8/2002 , , 

7/19/05 \\Edmdatalwproc\231\009\132\Phlll RI 0719051Phlll RI RptApp C BTTF >3 

BELL TERMINAL TANK FARM AREA (>3 FT) 
PHASE III RI 

5-5.5 5-5.5 5-5.5 5-5.5 

8T-02 (5-6) 8T-03 (5-6) 8T-04 (5-6) BT-05 (5-6) 
0207040-010 0207040·15 0207059·20 0207040·19 

7/8/2002 7/8/2002 7/9/2002 7/8/2002 

5-5.5 

8T-06 (5-6) 

0207059·15 
7/9/2002 

Page2ot15 

5-5.5 5-5.5 5-5.5 5-5.5 5-5.5 CF CF 

COMP COMP 

8T-07 (5-6) BT-08 (5-6) BT-09 (5-6) BT-l0 (5-6) LW42S (5-5.5) G21 (14-17.5) G22 (12 5-15 5) 
0207040-24 0207040·29 0207059·08 0207059·03 0410156·08 0108208-21 0108215-08 

7/8/2002 7/8/2002 7/9/2002 7/9/2002 10/28/2004 8/2812001 8/29/2001 

Landau Associates 
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SCREENING CRITERIA 
Risk-Based Concentrations 

Soli Ingestion, Dermal Volatilization to Leaching to 
Sample Identification EPA Region 9 Contact, and Inhalation Outdoor Air Groundwater 

Laboratory Identification: PRGs Background Excavation 
Date Collected DAF 20 Worker Occupational Occu ational 

8ETX (mgfkg) 

EPA Method SWa021 B 
Ben,ene 0.00 9400 48 I_~~;~ 

~"",- 12 .. .'~O 

;;;:'p;x~ie~~ ,210(9) .. .. 

DIOXINS AND FURANS (ng/kg) 
Total TEO .. .. .. .. 

7/19/05 \\Edmdata\wproc\231\009\132\Phlli RI 07190S\Phill RI Rpt_App C BTTF >3 

TABLE C-2b 
SUMMARY OF DETECTED ANAL YTICAL RESULTS IN SOIL: 

5·5.5 

8T-Ol (5-6) 
0207040-03 

718J2002 

_NA 

NA 

NA 

NA 

BELL TERMINAL TANK FARM AREA (>3 FT) 
PHASE III RI 

5-5.5 5-5.5 5-5.5 5-5.5 

8T-02 (5-6) BT-03 (5-6) 8T-04 (5-B) BT-OS (5-6) 
0207040-010 0207040·15 0207059-20 0207040-19 

7/8/2002 7/8/2002 7/9/2002 71812002 

"A NA .. NA .. . WP ",~A", 

NA NA NA -N.A: 

Nil Nil '~~;-'+'-'~'K~r~!' 
_ .•. " 'ill'._ 

NA NA NA NA 

5-5.5 

BT-06 (5-6) 
0207059-15 

719/2002 

~'i~ 

--"A 
NA 

NA 

Page3 of 15 

5·5.5 5-5.5 5-5.5 5-5,5 5-5.5 CF CF 

COMP COMP 

BT-07 (5-6) BT-08 (5-6) 8T-09 (5-6) BT-l0 (5-6) lW42S (5.5.5) G21 (14-17.5) G22 (125-15 5) 
0207040-24 0207040-29 0207059-08 0207059-03 0410156-08 0108208·21 0108215-08 

718J2002 7/8/2002 7/9/2002 71912002 10/28J2004 8/28/2001 8/29/2001 

.~': ,~.~ r~~" • !;itc NA NA ~'0 . 
·NA.·-\'''''';;·'~~. N), =N_i -NA NA ill •••••• 'i~_ 

NA NA .F_]£ 
:~i-

.·0· ••• 0~C':'"'· 
NA ,NA 

;12."'" 

NA NA NA NA NA NA NA 

Landau Associates 
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Sample IdentificatiOn" 
Laboratory Identification 

Date Collected 

SEMIVOLATILES (mglkg) 

EPA Method SW8270 

CHLORINATED PHENOLS (mglkg) 

Method 8040/8270SI M I 
Pentachlorophenol 

SCREENING CRITERIA 

EPA Region 9 
PRGs 

OAF_20 

0.03 

7/19/05 \\Edmdata\wproC\231\009\132\Phlll RI 071905\Ph!!1 RI RpCApp C BTTF >3 

Leachmg to 
Groundwater 

Occu alional 

TABLE C-2b 
SUMMARY OF DETECTED ANAL YTICAL RESULTS IN SOIL: 

CF 

COMP 

G23 (9-14) 

0108215·04 
8/29/2001 

NA 

BELL TERMINAL TANK FARM AREA (>3 FT) 
PHASE III RI 

CF CF CF CF 

COMP COMP COMP COMP 

G24 (9-15) G25 (14-17) G26 (14-15) G27 (13-1S) 
0108208-09 0108215-12 0108215-16 0108208-13 
8/28/2001 8/29/2001 8/29/2001 8/28/2001 

NA NA NA NA 

CF 

COMP 

BA14(14-15) 
0108208-16 
8/28/2001 

NA 

Page4of15 

GF CF CF CF CF CF 

SCH56 (9-10) SCH56 (15-155) SCH58 (17-18) SCHS9{14-18) SCH61 (15.6-164) SCH63 (15.7-16.0) 
0110066-01 0110065-3 0110066-02 0110066-03 0110065-1 0110065-2 

10/9/2001 10/9/2001 10/9/2001 10/9/2001 10/9/2001 10/9/2001 

NA NA NA NA NA NA 

Landau Associates 
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TABLE C-2b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

Sample Identification EPA Region 9 
Laboratory Identification PRGs 

Date Collected: OAF _20 

VOLATILES (mglkg) 
EPA Method SW8260 

HYDROCARBONS (mg/kg) 

NWTPH-HCID 

NWTPH-Dx (mglkg) 

NWTPH-G (mg/kg) 
TPH-Gasoline Range 

PRIORITY POLLUTANT 

METALS (mg/kg) 

CF 

SCREENING CRITERIA 
Risk-Based Concentrations COMP 

Background 1-"=7:'="",,="'-1f--'===-+==="-j o~~~~~~~~~ 
8/29/2001 

80,000 110 NA 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll AI 071905\Phlll AI Rpt App C BTTF >3 

BELL TERMINAL TANK FARM AREA (>3 FT) 
PHASE III RI 

CF 

COMP 

G24 (9-15) 
0108208-09 
8J28J2001 

NA 

CF 

COMP 

G25 (14-17) 
0108215-12 
8129/2001 

NA 

CF 

COMP 

G26 (14-15) 
0108215-16 
8129/2001 

NA 

CF 

CQMP 

G27 (13-15) 
0108208-13 
8128/2001 

NA 

CF 

COMP 

BA14 (14-15) 
0108208-16 
8/28/2001 

NA 

CF 

SCH56 (9-10) 
0110066-01 
10/9/2001 

2,87 U 

OF 

SCH56 (15-15.5) 
0110065-3 
10/9/2001 

NA 

CF CF 

SCH58 (17-18) SCHS9(14-18) 
0110066-02 0110066-03 
10/9/2001 10/9/2001 

309U~ 

CF 

SCH61 (15.6-164) 
0110065-1 
10/9/2001 

NA 

Page 5 of 15 

CF 

SCH63 (15 7-16.0) 

0110065-2 
10/9/2001 

NA 

Landau Associates 
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SCREENING CRITERIA 
Risk·Based Concentrations 

Soil Ingestion, Dermal Volalilization to 
Sample Identllicatlon: EPA Region 9 Contact, and Inhalation Outdoor Air 

Laboratory Identification PRGs Background Excavation 
Dale Collected DAF_20 Worker Occupational 

BETX (mglkg) 
EPA Method SW8021B 
Ben'ene ,2;?3 -- .9400 48 

-To~"~e 12 
. tI· 10-•• ,<>.-:" -.. - -», 

-- --, ~:;tT:, 
m,p-Xylene 210(g) -- ,-

-, •• q 

DIOXINS AND FURANS (nglkg) 
Total TEO -- --

7/19/05 \\Edmdata\wprocI231\009\132\Phlll RI 07190S\Phlll RI RPCApp C BTTF >3 

Leaching to 
Groundwater 

Occupational 

0052_ 

180 

--

TABLE C-2b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CF 

COMP 

G23 (9-14) 
0108215-04 
8129/2001 

BELL TERMINAL TANK FARM AREA (>3 FT) 
PHASE III RI 

CF C c 

COMP CQMP COMP COMP 

G24 (9-15) G25 (14-17) G26 (14-15) G27 (13-15) 
0108208-09 0108215-12 0108215-16 0108208-13 
8128/2001 8129/2001 8/29/2001 8/28/2001 

COMP 

BA14 (14-15) 
0108208-16 
8J28/2001 

_NA . NA NA NA 6N~6 l:Jir~,lF 6'~~ 
NA NA NA NA 

• aco-~~~.' 4WA:' :4A~~-

SCH56 (9-10) 
0110066-01 
1019/2001 

, NA 

'.~~ 
NA NA NA NA NA 

~/:';~ ,,0A_ 

,A 

NA NA NA NA NA NA NA 

Page 6 of 15 

c c 

SCH56 (15-15,5) SCH58 (17-18) SCHS9(14-18) SCH61 (156-164) SCH63 (15.7-16.0) 
0110065-3 0110066-02 0110066-03 0110065-1 0110065-2 
10/9/2001 10/9/2001 1019/2001 10/9/2001 10/9/2001 

NA NA NA NA 

.Pl 
NA NA NA , NA 

""--w= 
NA 'NA N,A NA N~"~ ,:.'c;,_,"_,;_ 

NA NA NA NA NA 

Landau Associates 
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Sample Identification EPA Region 9 

Laborato6~~:6~:~e~!:~' ;;~~o I Background 

SEMIVOLATILES (mglkg) 
EPA Method SW8270 

CHLORINATED PHENOLS (mglkg) 

Method 804018270SlM I 
Pentachlorophenol 0,03 

SCREENING CRITERIA 
Risk-Based Concentrations 

Soillngeslion, Dermal I VOlatilizatio~ to 
Contact, and Inhalation Outdoor Air 

Excavation 
Worker 

7/19/05 \\Edmdata\wproc1231\009\132\Phlll RI 07190S\Phlli RI RpCApp C BTIF >3 

TABLE C-2b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CF 

Leaching to 
Groundwater IBT-01 (9-10) 

0207040-04 

NA 

BELL TERMINAL TANK FARM AREA (>3 FT) 
PHASE III RI 

CF 

BT-01 (13.5-145) 
0207040-05 

7/, 

NA 

CF 

8T-02 (9-10) 
0207040-11 

NA 

GF 

BT-02 (14-15) 
0207040-012 

NA 

CI' 

8T -03 (9-10) 
0207040-16 

7/8/2002 

NA 

OF 

8T-04 (9-10) 
0207059·21 

NA 

OF 

8T-04 (12.5-13 5) 
0207059-22 

7/9/2002 

NA 

OF 

BT -()S (9-10) 
0207040-20 

7/8/2002 

NA 

OF 

BT-05 (14-15) 
0207040-21 

2 

NA 

OF 

BT-06 (9-10) 
0207059-16 

71 

NA 

OF 

BT-06 (14-15) 
0207059-17 

7/9/2002 

NA 

Page70f 15 
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Sample Identification: EPA Region 9 
Laboratory Identification: PRGs 

Dale Collected: DAF=20 

VOLATILES (mglkg) 
EPA Method SW8260 

HYDROCARBONS (mglkg) 

NWTPH·HCID 

NWTPH·Dx (mglkg) 

NWTPH·G (mglkg) 
TPH-Gasoline Range 

PRIORITY POLLUTANT 
METALS (mglkg) 

SCREENING CRITERIA 
Risk-Based Concentrations 

Soil Ingestion, Dermal 

TABLE C-2b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CF 

BELL TERMINAL TANK FARM AREA (>3 FT) 
PHASE III RI 

CF CF CF CF 

Contact, and Inhalation 8T-01 (9-10) 8T-01 (13.5-14.5) 8T-02 (9-10) 8T-02 (14-15) 
0207040-012 

7/8/2002 

6T-03 (9-lD) 
0207040-16 

7/8/2002 
Background I Excavation 0207040-04 0207040-05 0207040-11 

7/8/2002 

_ 4Q,O~O 790 

NA 

NA 

80,000 110 NA 2.76 U NA NA NA 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpt_App C BTTF >3 

CF 

8T-04 (9-10) 
0207059-21 

7/' 

NA 

CF 

8T-04 (12.5-13.5) 
0207059-22 

7/9/2002 

NA 

CF CF 

BT-05 (9-10) BT-05 (14-15) 
0207040-20 0207040-21 

7/8/2002 71812002 

NA -Yi] 

CF 

8T-06 (9-10) 
0207059-16 

7/9/2002 

CF 

8T-06 (14-15) 
0207059-17 

2 

Page 8 of 15 

NA r==}I6O] 
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SCREENING CRITERIA 
Risk-Based Concentrations 

Soil Ingestion, Dermal Volatilization to 
Sample Identification" EPA Region 9 Contact, and Inhalation Outdoor Air 

Laboratory Identification PRGs Background Excavation 
Date Collected" DAF 20 Worker Occupational 

BETX{mglkg) 

EPA Method SW8021B 

~","'7C - . 0.03 9400 4ll 

.Tol~e"e 12 .. " .. ' 
";,p:Xylece 210 Ill) .. 

,,',_. 
~, .. 

DIOXINS AND FURANS (ng/kg) 
Tolal TEO .. .. 

7/19/05 \\Edmdata\l'I'proc1231 1009\132\Phlll RI 071905\Phlll RI RpLApp C BTTF >3 

Leaching to 
Groundwater 

Occupational 

0052 

180 

TABLE C-2b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CF 

BT-01 (9-10) 
0207040-04 

71812002 

NA 

,..N~ 

.NA 

NA 

BELL TERMINAL TANK FARM AREA (>3 FT) 
PHASE III RI 

CF CF CF CF CF 

8T-01 (13.5-14.5) 8T -02 (9-10) 8T-02 (14-15) BT -03 (9-1 0) 8T·04 (9·101 
0207040-05 0207040-11 0207040-012 0207040-16 0207059-21 

71812002 7/8/2002 7/8/2002 7/8/2002 7/9/2002 

0,0276 U .NA ~A NA. ,"N~. 

0.110 U NA .~A, NA ~~ 

NA NA :,NA~tt=tt"-~; . ,tNA 

,'-"4 ; 7"7""';."" ,,"iJf'lll!!r 

NA NA NA NA NA 

Page 9 of 15 

CF CF CF CF CF 

8T-04 (12.5-13.5) BT·05 (9·101 8T-05 (14-15) 8T·06 (9·101 8T·06 (14·151 
0207059·22 0207040-20 0207040-21 0207059-16 0207059-17 

7/9/2002 7/8/2002 7/812002 7/9/2002 7/9/2002 

NA NA 00275 U 0.0305 U 
":ii';~'" 

NA NA 0.110 tt~2~ OA10 

_NA _NA NA NA. NA 

NA NA NA NA NA 

Landau Associates 
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Sample Identification: 
Laboratory Identification 

Date Collected 

SEMIVOLATILES (mg/kg) 
EPA Method SW8270 

SEMIVOLATILES (mgfk.g) 

EPA Method SW8270SIM 

CHLORINATED PHENOLS (mg/kg) 

Method 8040/8270SIM I 
Pentachlorophenol 

SCREENING CRITERIA 

EPA Region 9 
PRGs 

DAF 20 

0.03 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpl_App C BTTF >3 

TABLE C-2b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

OF 

BT-07 (9-10) 
0207040-25 

7/8/2002 

NA 

BELL TERMINAL TANK FARM AREA (>3 FT) 
PHASE III RI 

OF OF OF 

BT-07(125-135) 8T -08 (9-10) BT-08 (13.5-14.5) 
0207040-26 0207040-30 0207040-31 

7/8/2002 7/8/2002 7/812002 

NA NA NA 

OF 

ST -09 (9-10) 
0207059-09 

7/9/2002 

NA 

Page10of15 

OF OF OF OF OF OF 

BT-09 (13.5-14.5) BT-10 (9-10) BT-10 (13 5-14.5) G21-3(13-14) LW28S (12-13) lW28S (12-13) 
0207059-10 0207059-04 0207059-05 0207087-01 0309163-02 0310011-05 

7/g/2002 7/9/2002 7/9/2002 7/11/2002 9/23/2003 10/1/2003 

NA NA NA NA NA NA 

Landau Associates 
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Sample Identification EPA Region 9 
Laboratory Identification PRGs 

Date Collected: DAF _20 

VOLATILES (mg/kg) 
EPA Method SW8260 

HYDROCARBONS (mg/kg) 

NWTPH-HCID 

NWTPH-Dx (mg/kg) 

NWTPH-G (mg/kg) 
TPH-Gasollne Range 

PRIORITY POLLUTANT 

Background 

SCREENING CRITERIA 
Risk·Based Concentrations 

Soil Ingestion, Derm.al I Volatilization to 
Contact, and Inhalation Outdoor Air 

Excavation 
Worker 

80,000 

7/19/05 \\Edmdata\wprocI231\009\132\Phlll RI 07190S\Phlll RI RpLApp C BTTF >3 

TABLE C-2b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CF 

leaching to 
Groundwater I 8T -07 (9-10) 

0207040-25 
7/8/2002 

110 NA 

BELL TERMINAL TANK FARM AREA (>3 FT) 
PHASE III RI 

CF 

BT-07 (12 5-13.5) 
0207040-26 

7/8/2 

NA 

CF 

BT-OB (9-10) 
0207040-30 

71812002 

NA 

CF 

BT-08 (13 5-14.5) 
0207040-31 

7/8/2002 

298 U 

CF 

8T -09 (9-10) 
0207059-09 

7/9/2002 

NA 

CF 

BT-09 (13,5-14.5) 
0207059-10 

719/2002 

NA 

CF 

BT-l0 (9-10) 
0207059·04 

7/9/2002 

NA 

GF 

8T-l0(135-14.5) 
0207059·05 

7/9/2002 

NA 

CF 

G21-3(13-14) 
0207087·01 

7/1 

NA 

CF 

LW28S (12-13) 
0309163-02 
9/23/2003 

2.98 U 

CF 

LW28S (12-13) 
0310011-05 
10/1/2003 

3,66 

Page 11 of 15 
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SCREENING CRITERIA 

Soil Leaching to 
Sample IdentiflcallOn EPA Region 9 Groundwater 

Laboratory Identification PRGs 
Dale Collected DAF=20 Occu allonal I Occupational 

BETX (mglkg) 

EPA Method SWB0218 

DIOXINS AND FURANS (nglkg) 
Total TEO 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlll RI RpLApp C BTTF:>3 

TABLE C-2b Page12of15 

SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 
BELL TERMINAL TANK FARM AREA (>3 FT) 

PHASE III RI 

CF CF CF 

BT-07 (9-10) BT-07 (12.5-13.5) BT-08 (9·10) 
0207040-25 0207040-26 0207040-30 

7/8/2002 7/8/2002 7/8/2002 

NA 

NA NA NA 

CF 

8T-08(13.5-145) 
0207040-31 

7/8/2002 

NA 

cr cr cr cr cr cr cr 

BT-09 (9-10) BT-09 (13,5-14.S) 8T -10 (9-10) BT-l0 (13.5-145) G21-3(13-14) lW28S (12-13) LW28S (12-13) 
0207059-09 0207059-10 0207059-04 0207059-05 0207087-01 0309163-02 0310011-05 

7/9/2002 7/9/2002 7/9/2002 7/9/2002 7/11/2002 9/2312003 10/1/2003 

NA NA NA NA NA NA NA 

Landau Associates 
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TABLEC-2b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

Sample Identification EPA Region 9 
Laboratory Identification PRGs 

Date Collected DAF -20 

SEMIVOLATILES (mg/kg) 
EPA Method SW8270 

CHLORINATED PHENOLS (mglkg) 

Method B040/8270SIM I 
Pentachlorophenol 0.03 

BELL TERMINAL TANK FARM AREA (>3 FT) 
PHASE III RI 

CF 

SCREENING CRITERIA 
Risk-Based Concentrations 

Soillngeslion, Dermal 
Contact, and Inhalation LW29D (15-16) 

Background I Excavation 0309163-01 
Worker 9/2212003 

NA 

CF CF 

LW30S (13.5-14.5) LW31S (15·16) 
0309137-01 0310011-06 
9/19/2003 10/1/2003 

NA NA 

CF 

LW32D (13.5-145) 
0310041-02 
10/2/2003 

NA 

7/19/05 \IEdmdata\wprocI.23i\009\132\Phlll RI 071905\Phlll RI Rpl_App C BTTF >3 

CF CF GF CF 

LW33S (13.5·14.5) LW41S (16-17) LW42S (13-14) LW43S (13-14) 
0310041-01 0410156·05 0410156-09 0410156-13 
10/212003 10/28/2004 10/28/2004 10128/2004 

NA NA NA NA 

CF 

LW44S (12.5-13.5) 
0410156-17 
1012812004 

NA 

Page130f15 
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SCREENING CRITERIA 

TABLE C-2b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CF 

BELL TERMINAL TANK FARM AREA (>3 FT) 
PHASE III RI 

CF CF CF CF CF CF CF 

Risk-Based Concentrations 

Sample Identification: EPA Region 9 
Laboratory Identification: PRGs 

Date Coliected: DAF=20 

VOLATILES (mglkg) 
EPA Method SW8260 

HYDROCARBONS (mglkg) 

NWTPH-HCID 

NWTPH-Dx (mglkg) 

NWTPH-G (mgl\<g) 
TPH-Gasoline Range 

PRIORITY POLLUTANT 

METALS (mglkg) 

Background 

Soil Ingestion, Dermal 

Contact, and Inhalation 
Excavation 

Worker 

--

7/19/05 \IEdmdatalwproc\231\009\132\Phlll RI 071905\Phlll RI Rpt_App C BTTF >3 

Volatilization to 

Outdoor Air LW290 (15-16) LW30S (13 5-14.5) LW31S (15-16) 
0309163-01 0309137-01 0310011-06 

Occupational 9/22/2003 9119/2003 10/1/2003 

LW32D (135-145) 
0310041-02 
101212003 

LW33S (13 5-14 5) LW41S (16-17) LW42S (13-14) LW43S (13.14) 
0310041-01 0410156-05 0410156-09 0410156-13 
10/2/2003 10/2812004 10/28/2004 10/28i2004 

CF 

LW44S (12 5-13 5) 
0410156-17 
10/28/2004 

Page 14 of 15 

Landau Associates 
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SCREENING CRITERlA 
Risk-Based Concentrations 

Soil Ingestion, Dermal Volatilization to 

Sample Identification: EPA RegIon 9 Contact, and Inhalation Outdoor Air 
Laboratory Identification: PRGs Background Excavation 

Date Collected: DAF_20 Worker Occuoatlonal 

BETX(mglkg) 
EPA Method SWB021B 

~s,en",~" 0.03 9400 48 

L~'~"n.e '.~. 
mp-X"ene 2.10,(~1 .. --

DIOXINS AND FUAANS (nglkg) 
Total TEO ~ ~ ~ 

7/19/05 \\Edmdata\wprocI231\009\132\Phlll RI 071905\P11111 RI Rpt_App C BTTF >3 

Leaching to 
Groundwater 

Occuoational 

0.052 

"'D 

~ 

TABLE C-2b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

BELL TERMINAL TANK FARM AREA (>3 FT) 
PHASE III RI 

eF eF eF eF 

LW290 (15-16) LW30S (13.5-14.5) LW31S (15-16) lW32D (13.5-145) 

0309163-01 0309137-01 0310011-06 0310041-02 
9/22/2003 9/19/2003 10/1/2003 10J2I2003 

0.0302 0.0275 U NA NA 

0.1210 . 0.304 ~NA 
·,·"20 

N, 

NA NA p~~ .•• -•• " •• , 
NA 

-'" 

NA NA NA NA 

eF eF eF eF 

LW33S (13.5-14.5) LW41S (16-17) LW42S (13-14) LW43S (13-14) 
0310041-01 0410156-05 0410156-09 0410156-13 
101212003 10128/2004 10128/2004 10/28/2004 

NA NA NA NA 

NA NA NA N, 

NA NA NA NA 

NA NA NA NA 

Page 150f 15 

eF 

LW44S (12.5-13.5) 
0410156-17 
10128/2004 

NA 

NA 

NA 

NA i 

Landau Associates 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
W 
.j::>.. 
W 
01 

SCREENING CRITERIA 

TABLE C-3a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

LOADING RACK/ENTRANCE AREA (0-3 FT) 
PHASE III RI 

Risk-Based Concentrations 
Volatilization to 

Sample Identification Soli In estion, Dermal Contact, and Inhalation Outdoor Air 
Laboratory Identrfication EPA Region 9 PRGs Oregon SLVs Background Construction Excavation 

Dale Collected Industnal DAF_20 Plants Mammals Birds Inverts Occupational Worker Worker Occupational 

SEMIVOLATILES (mglkg) 
EPA Method SW8270 

CHLORINATED PHENOLS (mg/kg) 

Method a04018270SIM I 
Pentachlorophenol 9.0 

14 

0,03 30 

7/19/05 \I.Edmdala\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpt_App C LR 0-3 

0.011 J 

Page 1 of 3 

NA NA NA NA NA NA NA NA 

Landau Associates 
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Sample Identification: 
Laboratory Identification: EPA Reaion 9 PRGs 

Date Collected" Industrial 

VOLATILES (rnglkg) 

EPA Method SW8260 

HYDROCARBONS (mgfkg) 

NWTPH-HCID 

NWTPH-Dx (mglkg) 

NWTPH-G (mglkg) 
TPH-Gasoline Range 

Oreqon SLVs 

7/1 g/05 \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlli RI Rpt_App C LR 0-3 

TABLE C-3a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

LOADING RACK/ENTRANCE AREA (0-3 FT) 
PHASE III RI 

~~::= 

Soil In estioo, Dermal Contact, and Inhalation LW7S (0·0 5) 

I Background Construction Excavation S037C 
Occuoational Worker Worker 03/17/97 

80,000 110 

I COMP 

Gl (1-1 5) 
0108189-01 
8124/2001 

Page 2 of 3 

:~1~~ 

COMP COMP COMP 

G4 (1-1.S) G5 (1-1.5) BA2 (1-1.5) BA3 (1-1.5) BA4 (1-1.5) BAS (1-1.5) BAB (1-1,5) 
0108182-13 0108189-04 0108172-29 0108182-01 0108182-04 0108182-08 0108182-10 
8/23/2001 812412001 8/2212001 8/23/2001 8/23/2001 812312001 8/23/2001 

Landau Associates 
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Sample Identification" 
Laboratory Identification EPA Region 9 PRGs Oregon SLVs 

Dale Collected: Industrial OAF 20 Plants Mammals Birds Inverts 

BETX(mglkg) 
EPA Method SW8021 B 
Benzene 1.4 0.03 .. 3300 :·lIt.L 

.. 

~ 520 12 3O? .2410. .. 

.2. 
m,p·Xj1ene 420lg1 210 (g) .. 

DIOXINS AND FURANS (nglkg) 
Total TEQ .. .. 

7/19/05 \\Edmdata\wproc\231\009\132\Phlli RI 07190S\Phlll RI Rpt_App C LR 0-3 

TABLE C-3a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

LOADING RACK/ENTRANCE AREA (0-3 FT) 
PHASE III RI 

I"" iJ';(j,5·,:.r "·1. 

SCREENING CRITERIA 
Risk-Based Concentrations COMP 

Volatilization to Leaching to 
SoillnQ€stlOn, Dermal Contact, and Inhalation Outdoor Air Groundwater LW7S (0·0.5) G1(H5) 

Background Construction Excavation S037C 0108189·01 
Occupational Worker Worker Occupational Occupational 03/17/97 8124/2001 

.. 3.4 340 9400 ..• 4B. 0.052 0.056 U NA 

68,000 39,000 
''''1 "'P' 

1BO 0..056 N, 

24,000 (91 19,000191 
1· .. ··-

0~56 U i'JA 

.. .. .. .. .. NA NA 

Page 3 of 3 

--""~-"'~- ~""" ,"= ~:"" -~-"I"'''- _"'''''''-'1-'''11;;.::::-.;:;;-.-;:::;' 
.~. .±.±'~ .~"...."" 

COMP COMP CDMP 

G4 (H 5) G51H5) BA2 (1-1.5) BA31H 5) BA4(1-15) BA51H 5) BA6(HS) 
0108182-13 0108189-04 0108172-29 0108182·01 0108182·04 0108182-08 0108182·10 
8/23/2001 8/24/2001 8/22/2001 8/23/2001 8/23/2001 8/23/2001 8/23/2001 

NA NA NA NA NA NA NA 

N~ .. . .N.A. NA NA NA .N~ NA 

NA _N". . .• NA. NA NA NA NA 

NA NA NA NA NA NA NA 

Landau Associates 
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Sample Identification EPA Region 9 
Laboratory Identification PRGs 

SCREENING CRITERIA 
Risk·Based Concentrations 

Soil Ingestion, Dermal 
Contact, and Inhalation 

Background I Excavation 

TABLE C-3b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

LOADING RACK/ENTRANCE AREA (>3 FT) 
PHASE III RI 

Dale Collected: ~ Worker 03/17/97 

SEMIVOLATILES (mg!kg) 
EPA Method SWB270 

CHLORINATED PHENOLS (mglkg) 

Method 8040/8270SrM I 
Pentachlorophenol 0.03 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlll RI RpLApp C lR >3 

0.0081 U 0.022 00081 U NA NA 

Pagel 013 

NA NA NA NA NA NA NA 

Landau Associates 
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SCREENING CRITERIA 

TABLE C-3b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

_~E~ 

LOADING RACK/ENTRANCE AREA (>3 FT) 
PHASE III RI 

Sample Identification: EPA Region 9 
Laboratory Identification: PRGs Background 1--"=~=;::':='"-j---'===-+==="-lLW7~O~7~9 0) 

Dale Collected" DAF_20 

HYDROCARBONS (mglkg) 

NWTPH·HCID 

NWTPH-Dx (mg!kg) 

NWTPH·G (mglkg) 
TPH-Gasoline Range 

PRIORITY POLLUTANT 
METALS (mglkg) 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlli RI Rpl_App C LR >3 

Worker I Occupational 

80,000 

03/17/97 

NA 

NA 

110 5.0 U NA 5.0 U NA NA 

Page 2 of 3 

NA NA 107 c::=::::illQl NA NA NA 

Landau Associates 
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TABLE C-3b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

Sample Identification: EPA Region 9 
Laboratory Identification PRGs 

DateCollecled ~ 

BETX (mglkg) 

EPA Method SW8021 B 

DIOXINS AND FURANS (ng/kg) 

Total TEO 

Background 

SCREENING CRITERIA 
Risk~Based Concentrations 

Soil Ingestion, Dermal 
Contact, and Inhalation 

Excavation 
Worker 03117/97 

NA 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlli RI RPCApp C LR >3 

LOADING RACK/ENTRANCE AREA (>3 FT) 
PHASE III RI 

COMP COMP COMP COMP 
G29 (CF) 

LW7S (12.S-14.0) LW7S (19.5-20.3) G1 (10-13) G4(12.5-14) DupofG4(12.S-14) G5(10.5-13) 
S037E S037F 0108189-03 0108182-15 0108182-16 0108189-06 

03/17/97 03/17/97 8/24/2001 8/23J2001 8123/2001 8124/2001 

NA NA NA NA NA NA 

Page30f3 

COMP 

BA2(14-1S} BA3 (14.16) BA4(13-14) BAS (14-15) BA6(105-11 5) 
0108172-31 0108182-03 0108182·06 0108182"07 0108182-12 
8/2212001 8/23/2001 8/23/2001 8/23/2001 8/23/2001 

NA NA NA NA NA 

Landau Associates 
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Sample Identification: 
Laboratory Identification" EPA Region 9 PRGs Oregon SLVs 

Date Collected Industrial DAF_2Q Plants Mammals Birds Inverts 

SEMIVOLATILES (mglkg) 
EPA Method SW8270 

CHLORINATED PHENOLS (mglkg) 

Method B04018270SIM I 
Pentachlorophenol 9.0 0.03 30 

7/19/05 \\Edmdafa\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpt_App C EP 0-3 

SCREENING CRITERIA 

TABLEC-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE III RI 

0-0.5 

Risk-Based Concentrations 

Soil In estion, Dermal Contact. and Inhalation RA 14-02 (0.5-0 75) 
Background Construction Excavation 0107115-02 

Occupational Worker Worker Occupational 7/16/2001 

NA 

0-0.5 

RA14-03 (0-0.5) 
0108077·01 

817/2001 

NA 

0-0.5 0-0.5 

RA15-02 (0-0.5) RA15-02 (0 5-0.75) 
0107115-07 0107115-08 
7/16/2001 7i16/2001 

NA NA 

0.0.5 

RAt6-01 (O.5-Q,75) 
0108145-01 
7/15/2001 

NA 

0-0.5 

RAt6-06 (0-0 5) 
0107115-11 
8i17/2001 

NA 

0-0.5 

RAt6-0? (0-0.5) 
0108229·03 
8J30/2001 

NA 

Page 1 of 21 
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Sample Identification 
Laboratory Identification: EPA Region 9 PRGs 

Date Collected" 1 nduslrial OAF _20 

VOLATILES (mglkg) 
EPA Method SW8260 

HYDROCARBONS (mg/kg) 

NWTF'H-HCrD 

NWTPH-Dx (mglkg) 

NWTPH-G (mglkg) 

TPH-Gasoline Range 

Oregon SLVs 

Plants Mammals Birds 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpt_App C EP 0-3 

SCAEENING CRITERIA 

TABLE C-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE III RI 

0-0.5 

Risk-Based Concentrations 
I Volatilization to I Leaching to 

Soil In astion, Dermal Contact, and Inhalation Outdoor Air Groundwater RA14-02 (0 5-0 75) 
Background Construction Excavation 0107115-02 

Inverts I Occupational Worker Worker OCGuoalional Occupational 7/16/2001 

80,000 110 NA 

0.:0.&' 

RA 14-03 (0-0 5) 
0108077-01 

81712001 

NA 

0.:0.5 0..0.5 

RA15-02 (0.0 5) RA15·02 (0 5-0 75) 
0107115-07 0107115-08 
7/16/2001 7/1612001 

NA NA 

o:.o,§ 

RA1B-Ol (0 5-0 75) RA16-06 (0-05) 
0108145-01 0107115-11 
7/16/2001 8/17/2001 

NA NA 

0-0.5 

RA 16-07 (0-0 5) 
0108229-03 
8/30/2001 

NA 

Page 2 of 21 

Landau Associates 
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SCREENING CRITERIA 

TABLE C-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE III RI 

0..(1.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 

Risk-Based Concentrations 
Volatilization to Leaching to 

Sample Identification Soillnqestion, Dermal Contact, and Inhalation Outdoor Air Groundwater RA14-02 (0 5-0 75) RA14·03 (0-0 5) RA15·02 (0-0 5) RA15·02 (0 5-0 75) RA16-01 (05-075) RA16-06 (0-0 5) RA16-07 (0-0.5) 
laboratory Identification EPA Region 9 PRGs Oregon SLVs Background Construction Excavation 0107115-02 0108077-01 0107115-07 0107115-08 0108145-01 0107115-11 0108229-03 

Date Collected Industrial OAF 20 Plants Mammals Birds Inverts Occupational Worker Worker OCGuDational Occupational 7/1612001 81712001 7/16/2001 7/16/2001 7/1612001 8117/2001 8/30/2001 

BETX (mg/kg) 
EPA Method SW8021B 

Page3 of 21 

Be~",~ . '.4 0.03 .. 33~0 ':'''''x,,;~>.. 34 340 9400 48 .o:O~~...", ••. ,~,,"'"'''''' ~""'.,l''\.iiF-~JA- NA NA NA NA 

Toluene .520..12 ioo144<J. ., .. -, •• .. 68,000 39.000 .. 'Jir;;:~ ~'Iih NA'····· .~: •. :.. '8~i-'<!".7' NA _N:':. c" NA NA 'W 

~,p.XYlene 420 (g) 210 (g) .. .. 24,00.0(0) . 19,000(0)" .. ..'- NA NA'=;4'~;'-'.n,,,,-.,.cB .• ~a ]I'-,s';1!Ii'l ~.~;;:., ... ~A NA 
~ .••• ",.. ,.i2ft 

DIOXINS AND FURANS (nglkg) 
Total TEO -- -- -- -- -- -- NA NA NA NA NA NA NA 

7/19/05 \\Edmdata\wprocI231\009\132\Phlll RI 07190S\Phlll RI Rpt_App C EP 0-3 Landau Associates 
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Sample Identification 
Laboratory Identification 

Date Collected 

SEMIVOLATILES (mglkg) 
EPA Method SW8270 

CHLORINATED PHENOLS (mglkg) 

Method B040lB270SIM I 
Pentachlorophenol 

EPA Region 9 PRGs 
Industrial DAF_20 

9.0 0.03 

Oregon SLVs 
Plants Mammals Birds 

_. 

30 

7/19/05 \\Edmdafa\wprocI231\009\132\Phlll RI 071905\Phlll RI RPCApp C EP 0-3 

Inverts 

TABLEC-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE III RI 

0-0:5 

SCREENING CRITERIA 
Risk-Based Concentrations COMP 

Soil In astion, Dermal Contact, and Inhalation G6 (D-D 5) 
Background Construction Excavation 0108189-12 

Occuoational Worker Worker Occupational Occuoational 8J24/2001 

NA 

o-os 

COMP 

G7 (0-0 5) 
0108196-01 
8/27/2001 

NA 

0-0.5 

COMP 

G10 (0-0.5) 
0108189-17 
8/24/2001 

NA 

0·0.5 

COMP 

Gil (O-OS) 
0108196-04 
8/27/2001 

NA 

0-0.5 

COMP 

G15 (O-D.S) 

0108172-44 
8/2212001 

NA 

Page4 of 21 

0..0.5 0-0.5 iJ.O.5 

COMP COMP COMP 
G31 (0-0.5) 

Oup of G15 (0-0.5) G17 (D-D.S) G18 (0-0 5) 
0108172-40 0108172-15 0108172-36 
8/2212001 8/21/2001 8/22/2001 

NA NA NA 

Landau Associates 
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Sample Identification 
Laboratory Identification 

Date Collected 

VOLATILES (mglkg) 

EPA Method SW8260 

HYDROCARBONS (mg/kg) 

NWTPH-HCID 

NWTPH-Dx (mglkg) 

EPA Region 9 PRGs 
Industrial DAF_20 Plants 

Oregon SLVs 

Mammals Birds 

7/19/05 \\Edmdala\wproc\231 \009\132\Phlll RI 071905\Phlll RI RptApp C EP 0-3 

Inverts 

TABLE C-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE III RI 

0-0.5 

SCREENING CRITERIA 
Risk-Based Concentrations COMP 

Soil In estion, Dermal Contact, and Inhalation G6 (0·0 5) 
Background Construction Excavation 0108189-12 

Occupational Worker Worker Occupational OccuDational 8/24/2001 

0-0.5 

COMP 

G7 (0-0 5) 
0108196-01 
8/27/2001 

0-0.5 

COMP 

G10 (0-0 5) 
0108189-17 
8/24/2001 

0..Q:5 

COMP 

G11 (0-05) 
0108196-04 
8127/2001 

O..().5 

COMP 

G15 (0-0 5) 
0108172-44 
8/22/2001 

Page 5 of 21 

0-0 .• 0-0.5 0-0.5 

COMP CDMP COMP 
G31 (0·0 5) 

Dup of G15 (0-0.5) G17 (0-0 5) G18 (0-0 5) 
0108172-40 0108172-15 0108172-36 
8/2212001 8121/2001 812212001 

Landau Associates 
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Sample Identification: 
laboratory Identification: 

Dale Collected 

BETX (mglkg) 
EPA Method SW80218 

DIOXINS AND FURANS (ng/kg) 
Total TEO 

EPA Region 9 PRGs 

Industrial DAF_20 

520 12 

420 (g) 210(9) 

Oregon SLVs 

Plants Mammals Birds 

200 1440 

7/19/05 \\Edmdata\wprOC\231\009\132\Phlll RI 071905\Phlll RI Rpt_App C EP 0-3 

Inverts 

TABLE C-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

SCREENING CRITERIA 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE III RI 

0-0.5 

Risk-Based Concentrations COMP 

0-0;5 

COMP 

Soil In estlon, Dermal Contact, and Inhalation G6 (0-0 5) G7 (0-0.5) 

0108196·01 
BJ27/2001 

Background Construction Excavation 0108189-12 
OccupatIOnal Worker Worker Occupational Occupational 8/24/2001 

24,000 (g) 19,000 

NA NA 

0-0,5 

COMP 

G10 (0-0 5) 
01081S9-17 
8/24/2001 

NA 

0-0.5 

COMP 

G11 (0-0.5) 
0108196-04 
8/27/2001 

NA 

0-0:5 

COMP 

G15 (O-D 5) 
0108172-44 
8/22}2001 

NA 
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0-0,5 0-0.5 0-0.5 

COMP COMP COMP 
G31 (0-0.5) 

Dup of G15 (0-0.5) G17 (0·0.5) G18 (0-0.5) 
0108172·40 0108172·15 0108172-36 
8/22/2001 8/21/2001 8/2212001 

NA NA NA 

Landau Associates 
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TABLE C-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE III RI 

0-0;5 0-0.5 

SCREENING CRITERIA 

Sample Identification. 
Laboratory Identification EPA Region 9 PRGs Ore on SLVs Background 

Date Collected Industrial DAF_20 Plants Mammals Birds Inverts 

SEMIVOLATILES (mglkg) 

EPA Method SW8270 

CHLORINATED PHENOLS (mg/kg) 

Method 804018270SIM I 
Pentachlorophenol 9 0 0.03 30 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll AI 071905\Phlll RI RPCApp C EP 0·3 

Risk-Based Concentrations COMP 

SOillnoestion, Dermal Contact, and Inhalation 

Construction Excavation 
Occupational Worker Worker 

Volatilization to I Leaching to 
Outdoor Air 

Occupational 

G19 (0-0 5) 
0108172-48 
8122/2001 

NA 

COMP 

BA? (0 .. 0 5) 

0108196-20 
8/27/2001 

NA 
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D .. (J:'5 ().:()25 0-0.5, 0:0.5 0-0.5 0-0.5 

COMP COMP COMP COMP 
BA19 (0-0 5) 

BAS (0·0 5) Dup of BAS (0 .. 0.5) BAg (0 .. 0 5) BAlD (0 .. 0 5) BAll (0-05) EP-VS015-001 (0-05) 
108196-16 0108196-15 0108182 .. 23 0108196-12 0108196-08 0208160-19 

8/27/2001 8/27/2001 8/23/2001 8/27/2001 8/27/2001 8/29/2002 

NA NA NA NA NA NA 

Landau Associates 
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Sample Identification 
Laboratory Identification EPA Re ion 9 PRGs Ore on SLVs 

Date Collected: Industrial DAF_20 Plants Mammals Birds Inverts 

VOLATILES (mglkg) 

EPA Method SWB260 

HYDROCARBONS (mg/kg) 

NWTPH-HCID 

NWTPH-Dx (mglkg) 

NWTPH-G (mglkg) 

TPH-Gasollne Range 

PRIORITY POLLUTANT 

METALS (mglkg) 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI RpCApp C EP 0-3 

TABLE C-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE III RI 

O-O./i. 0-0;5 

SCREENING CRITERIA 

Background 

Risk-Based Concentrations 

Soillnqeslion, Dermal Contact, and Inhalation; 

Construction Excavation 
Occupational Worker Worker 

22,000 13,000 

Volatilization to 
OuldoorAlf 

Occupational 

80,000 110 

COMP 

G19 (0-0 5) 
0108172A8 
8/22/2001 

NA 

18.6 

COMP 

BA7 (0-0 5) 
0108196-20 
8/27/2001 

NA 

0-0;5. 0""0.5 0-0.5 

COMP COMP 
BA19 (0-0.5) 

BAS (0-0.5) Dup of BA8 (0-0.5) BAg (0-0 5) 

108196·16 0108196·15 0108182-23 
8/27/2001 8/27/2001 8/23/2001 

NA NA NA 

0-0.5 

COMP 

BA10 (0-0 5) 
0108196-12 
8/27/2001 

NA 
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0-0.5 0:.0.5 

COMP 

BA11 (0-0.5) EP·VS01S-001 (O-D.S) 
0108196·08 0208160-19 
8/27/2001 8/29/2002 

NA NA 

Landau Associates 
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Sample Identification 
Laboratory Identification EPA Region 9 PRGs Oregon SLVs 

Dale Collected Industrial DAF 20 Plants Mammals Birds Inverts 

BETX (mglkg) 
EPA Method SW8021 B 

.~en2'~~~ 1.4 0.03 .. 3300 

:r:ol~e.~C 520 12 200 1440 .. 

';.p.xyi~ne 4201g) 2101g) .. .. .. 

DIOXINS AND FURANS (ng/kg) 

Total TEQ .. .. .. .. .. 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlli RI Rpt_App C EP 0-3 

TABLE C-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE III RI 

0-0.5 0-0:5 

SCREENING CRITERIA 
Risk-Based Concentrations COMP COMP 

Volatilization to Leaching to 

Soil Ingestion. Dermal Contact, and Inhalatio Outdoor Air Groundwater G19 (0·0.5) BA? (0·0.5) 

Background Construction Excavation 0108172-48 0108196-20 

Occupational Worker Worker Occupational Occupational 8/22/2001 8/27/2001 

34 340 9400 48 0.052 NA NA 

~.i~~ )9000 .1BO NA NA 

24.000 (9) 'JGi1~~~1 . . • ~~A NA 

. . .. NA NA 
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0.-0.5 0-0:5 0-0.5 "0-0:5 0-0.5 0-0;5 

CQMP COMP COMP CaMP 
BA19 (0-0 5) 

BAB (0-0.5) Dup of BA8 (0-0 5) BAg (0-05) SA10 (0-0.5) BAIt (0-0.5) EP-VS01S-001 (0-05) 
108196-16 0108196-15 0108182-23 0108196-12 0108196-08 0208160-19 

8/27/2001 8/27/2001 8/23/2001 8/27/2DQ1 8/27/2001 8/29/2002 

NA_ NA NA NA N.A. NA 

NA NA NA, NA_ _'JA NA 

NA. .N!, • NA NA .N~ NA 

NA NA NA NA NA NA 

Landau Associates 
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Sample Identification. 
Laboratory Identification: EPA Region 9 PAGs Oregon SLVs 

ollected: Industrial DAF_20 Plants Mammals Birds Inverts 

SEMJVOLATILES (mg/kg) 

EPA Method SWB270 

CHLORINATED PHENOLS (mglkg) 

Method B040/8270S1M I 
Pentachlorophenol 90 0.03 30 

7/19/05 \IEdmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpt_App C EP 0-3 

SCREENING CRITERIA 

TABLEC-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE III RI 

0-0.5 

Risk-Based Concentrations 
Volatilization to 

SOil In esllOn, Dermal Contact. and Inhalation EPNSQ15-002 (0-0.5) 
Background Construction Excavation 0208160-20 

OccupallOnal Worker Worker Occupational 8/29/2002 

NA 

0..{).5 0.0.5" 

EP-VSR-001 (0-05) G07-3 (0-0 5) 
0208160-223 0309196·18 

8/29/2002 9/29/2003 

NA NA 

O..(}.5 

G07-4 (0-0 5) 
0309196-21 
9/29/2003 

NA 

1)...{J.5" 

G07-5 (0 0 5) 
0309196-24 
9/29/20' 

NA 

0-0.5 

GlO-4 (0-0.5) 
0309196-27 

NA 

O-{).5 

G10-5 (0-0 5) 
0309196-44 
9/29/2003 

NA 
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0-0,5 

G 11·3 (0-0.5) 
0309196-29 
9/29/2003 

NA 

Landau Associates 
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Sample Identification 
Laboratory Identification. EPA Region 9 PRGs 

Date Collected: Industrial OAF 20 

VOLATILES (mglkg) 

EPA Method SW8260 

HYDROCARBONS (mg/kg) 

NWTPH-HCID 

NWTPH-Dx (mg/kg) 

NWTPH-G (mg/kg) 
TPH-Gasoline Range 

PRIORITY POLLUTANT 

METALS (mglkg) 

SCREENING CRITERIA 

TABLE C-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE III RI 

0-0.5 

Risk-Based Concentrations 

Soil In sSlion, Dermal Contact, and Inhalation EP-VS01S-002 (0-0.5) 
Oregon SLVs Background I Construction Excavation 0208160-20 

Plants Mammals Birds Inverts Occupational Worker Worker 8/29/2002 

22,000 13,000 80,000 110 NA 

7/19/05 \,\EdmdalalwprocI231\009\132IPhlli RI 071905\Phlll RI Rpt _App C EP 0-3 

{)-O:5 0-0.5 

EP-VSR-OOI (0-05) G07-3 (0-0.5) 
0208160-223 0309196-18 

8/29/2002 9/29/2003 

NA NA 

Q-Q.5 

G07-4 (0-0.5) 
0309196-21 
9/29/2003 

NA 

O.().5 

G07-5 (0.0.5) 
0309196-24 
9/29/2003 

NA 

0.:0.5 0-0.5 

Gl0-4 (0-0.5) Gl0-5 (0-0 5) 
0309196-27 0309196-44 
9/29/2003 9/29/2003 

NA NA 
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O"().5 

G11-3 (0-0.5) 
0309196-29 
9/29/2003 

NA 

Landau Associates 
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Sample Identification 
Laboratory Identification" EPA Region 9 PRGs Oregon SLVs 

Date Coilected: Industrial DAF-20 Plants Mammals Birds Inverts 

BETX (mg/kg) 
EPA Method SW8021 B 

~"-Z.;~~ 1.4 0.03 3300 --

T~i~inj 520 12 200 144(] -- --

!!:£:x~e.ne .420 (9) . 2_10 (!I) . -- -- -- --

DIOXINS AND FURANS (ng/kg) 

Total TEO -- -- -- -- --

7/19/05 \\Edmdata\wproc\231\009\132\Phlli RI 07190S\Phlll RI RpCApp C EP 0-3 

TABLE C-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE III RI 

0-0.5 

SCREENING CRITERIA 
Risk-Based Concentrations 

Volatilization to Leaching to 
Soil Ingestion, Dermal Contact, and Inhalation OuldoorAir Groundwater EP-VS01S-002 (0-0.5) 

Background Construction Excavation 0208160-20 
Occupational Worker Worker Occupational Occupational 8/29/2002 

-- 34 340 ~9~~O~ 48~ 0052 ~A~ 

-- 6B'OOD 39.000 
' ,,-

180 ~NA 

-- .24.00919T 19.00(j(9i -- -- NA 

-- -- NA 
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0-0.5 O.cJ.5 O-O.S '0-0:& 0-0:5 0-0.5 Q.-O.5 

EP-VSR-001 (0-0.5) G07-3 (0-0.5) G07-4 (0-0.5) G07-5 (O 0.5) G10-4 (0-0.5) G10-5 (0-0.5) G"-3 (0-0.5) 
0208160-223 0309196-18 0309196-21 0309196-24 0309196-27 0309196-44 0309196-29 

8/29/2002 9/29/2003 9/29/2003 9/29/2003 9/29/2003 9/29/2003 9/29/2003 

.. ~!. "N~~, ~_~u.,~ ~A., NA NA NA 
di'Hl,t:df?i~l 

::~A:,~ """" :.~F ""NA 
... NA NA NA NA 

-NA NA NA ,Nil fJA NA ~NA 

NA NA NA NA NA NA NA 

Landau Associates 
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Sample Identification" 
Laboratory Identification. EPA Re ion 9 PRGs 

Dale Collected' Industrial DAF=20 

SEMIVQLATILES (mglkg) 
EPA Method SW8270 

CHLORINATED PHENOLS (mglkg) 

Method B04018270SIM I 
Pentachlorophenol 90 0.03 

SCREENING CRITERIA 

TABLE C-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE III RI 

0-0,5: 

Risk~Based Concentrations 

0-0.5 0-(}:5 0-0.5 

SOil In e5110n. Dermal Contact. and Inhalation G15-4 (O-D.5) G15-5 (0-0 5) G15-6 (0-0.5) G17-4 (0-0,5) 
Ore on SLVs Background Construction Excavation 0309196-38 0309196-10 0309196·35 0309196-07 

Plants Mammals Birds Inverts Occupational Worker Worker 9/29/2003 9129/2003 9/29/2003 9/29/2003 

30 NA NA NA NA 

7/19/05 \\Edmdata\wproc\231\009\,132\Phlll RI 07190S\Phlli RI Rpl_App C EP 0-3 

0-0,5 0-0,5 

G17-5 (0-0.5) G17-6 (D-O.S) 
0309196-01 0309196-04 
9/29/2003 9/29/2003 

NA NA 

O-Q;S 

G19-3 (0-0.5) 
0309196-13 
9/29/2003 

NA 

0-0.5 

G19-4 (0-0,5) 

0309196·32 
9/29/2003 

NA 
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0-0.5 

G19-5 (O-O 5) 
0309196-41 
9/29/2003 

NA 

Landau Associates 
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Sample Identification' 
Laboratory Identification: 

Date Collected· 

VOLATilES (mg/kg) 
EPA Method SW8260 

HYDROCARBONS (mg/kg) 

NWTPH·HCID 

NWTPH-Dx (mg/kg) 

NWTPH-G (mgJkg) 

TPH"Gasollne Range 

PRIORITY POLLUTANT 
METALS (mglkg) 

EPA Region 9 PRGs 
Industrial DAF_20 Plants 

Oregon SLVs 
Mammals Birds 

7/19/05 IIEdmdala\wproc\231\009\i32\Phlli RI 071905\Phlll RI RpCApp C EP 0-3 

Inverts 

TABLE C-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE III RI 

!>-O.5 0:,,(15 

SCREENING CRITERIA 

Background 

Risk-Based Concentrations 

Soillnqeslion, Dermal Contact, and Inhalationl 
Construction Excavation 

Occupational Worker Worker 

22.000 13,000 

Volatilization to 
Outdoor Air 

Occupational 

80,000 

Leaching to 
Groundwater G15-4 (0-0.5) 

0309196-38 
Occupational 9/29/2003 

110 NA 

G15-5 (D-O.S) 
0309196·10 
9/29/2003 

NA 

0.0.5: 

G1 5-6 (0-0.5) 
0309196-35 
9/29/2003 

NA 

0..:0.5 

G174 (0-0.5) 
0309196-07 
9/29/2003 

NA 

0-0.5 

G17-5 (0-0.5) 
0309196-01 
9/29/2003 

NA 

0,0,5 

G17-6 (0-0.5) 
0309196-04 
9/29/2003 

NA 

0-0.5 

G19·3 (0-0.5) 
0309196-13 
9/29/2003 

NA 

0-0;5 

G19·4 (O-O.5) 
0309196·32 
9/29/2003 

NA 
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0-0.5 

G19-5 (0-0.5) 
0309196-41 
9/29/2003 

NA 

Landau Associates 
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Sample Identification: 

Laboratory Identification: EPA Reqion 9 PRGs Oregon SLVs 
Dale Collected: Industrial DAF-20 Plants Mammals Birds Inverts 

BETX(mglkg) 
EPA Mell10d SW80218 

Benzene _14 °c03 -- 3300 

T~t.~".n, .. 520 12 . 20£. 1440 

m.p-X~e,e .420 (g) _210 (g) -- --

DIOXINS AND FUAANS (ng/kg) 

Total TEO -- -- --

7/19/05 \\EdmdatalwproC\231\009\132\Phlll RI 071905\Phlll RI Apt _App C EP 0-3 

TABLE C-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE'" STUDY AREA (0-3 FT) 
PHASE III RI 

O~O.5 0-0.5 

SCREENING CRITERIA 
Risk-Based Concentrations 

Volatilization to ~~:C;;:;a:~r Soillnqestion, Dermal Contact, and Inhalation Outdoor Air G15-4 (0-0.5) G15-5 (0-0 5) 

Background Construction Excavation 0309196-38 0309196-10 
Occupational Worker Worker Occupational Oceu ational 9/29/2003 9/29/2003 

.34 340 9400 48 0.052 N~. NA 

.• 68,00~_ _39!]00 -- -- 180 NA .N~ 

24.000(g) _19.000 (9) -- -- NA 
.. ~ 

-NA 

-- -- -- -- NA NA 
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0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 

G15-6 (0-0 5) G17-4{O-O5) G17-5 (0-0.5) G17-6 (G-O.S) G19-3 (0-0.5) G19·4 (0-0 5) G19-5 (0-0,5) 
0309196-35 0309196-07 0309196·01 0309196·04 0309196-13 0309196-32 0309196-41 
9/29/2003 9/29/2003 9/29/2003 9/29/2003 9/29/2003 9/29/2003 9/29/2003 

NA NA ,NA_ NA N_A, NA NA 

_NA ~~ NA NA NA 
NA ' •• 

N.A NA 

NA . NA _NA N, NA NA .N~ 

NA NA NA NA NA NA NA 

Landau Associates 
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Sample Identification: 
Laboratory Identification: 

Dale Collected: 

SEMIVOLATILES (mglkg) 
EPA Method SW8270 

CHLORINATED PHENOLS (mglkg) 

Method B0401B270SIM I 
Pentachlorophenol 

EPA Region 9 PAGs 
Industrial OAF 20 

9.0 0.03 

Oregon SLVs 
Plants Mammals Birds 

30 

7/19/05 \\Edmdata\wprocI231\009\132\Phlll RI 07190S\Phlll RI RpLApp C EP 0-3 

Inverts 

TABLE C-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE III RI 

1"·1.5 

SCREENING CAITERIA 
Risk-Based Concentrations COMP 

Soil In estian, Dermal Contact, and Inhalation G6 (1-1.5) 

Background Construction Excavation 0108189-13 
Occupational Worker Worker Occupational Occuoational 8/24/2001 

NA 

1-1'.5 

CQMP 

G7 (1-1.5) 
0108196·02 
8/27/2001 

NA 

1-1.5 

COMP 

G10 (1-1.5) 
0108189-18 
8/2412001 

NA 

1-1-.5 

COMP 

G11 (1-15) 
0108196-05 
8/27/2001 

NA 

1-1.5 

COMP 

G15 (1-15) 
0108172-45 
8/2212001 

NA 

1-1.6" 

caMP 

G17 (1-1.5) 

0108172·16 
8/21/2001 

NA 

1-1.5 

COMP 

G18(H.5) 
0108172-37 
8122/2001 

NA 

171.5 

COMP 

G19 (1-15) 
0108172·49 
8/22/2001 

NA 
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Landau Associates 
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Sample Identification 
Laboratory Identification' I EPA Re!lion 9 PRGs 

Date 

VOLATILES (mglkg) 

EPA Method SWB260 

HYDROCARBONS (mglkg) 

NWTPH·HCID 

NWTPH·Dx (mg/kg) 

NWTPH-G (mg/kg) 
TPH·Gasoline Range 

PRIORITY POLLUTANT 
METALS (mglkg) 

Industrial DAF",20 
Oregon SLVs 

nts Mammals Birds Inverts 

7J19/05 \\Edmdatal.wproc\231\009\132\Phlll RI 07190S\Phlll RI RPCApp C EP 0-3 

TABLEC-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE 11/ RI 

1·1.5 1-"'.5 

SCREENING CRIT:~~IA ____ 
Risk-Based Concentrations CaMP COMP 

nl Volatilization to I Leaching to 
Soil Ingestion, Dermal Contact, and Inhalation Outdoor Air Groundwater G6 (1-1.5) G7 (1-1.5) 

Background I Construction Excavation 0108189-13 0108196-02 
OCCUpational Worker Worker Occupational Occupational 8/24/2001 8/27/2001 

22,000 13,000 80,000 110 NA NA 

Page 17 of 21 

1-1.5 1·1.5- '·1.5 1-1.5 1-1,5 '~1.5 

COMP COMP CQMP COMP COMP COMP 

G10 (1-1.5) G11 (1-1.5) G15 (1.1.5) G17 (1-1.5) G18 (1-1.5) G19 (1-1.5) 
0108189-18 0108196-05 0108172-45 0108172-16 0108172-37 0108172·49 
8/24/2001 8/27/2001 8/22/2001 8/21/2001 8/22/2001 8/2212001 

NA NA NA NA NA NA 

Landau Associates 
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Sample Identification: 
Laboratory Identification' EPA Region 9 PRGs Oregon SLVs 

Date Collected Industrial DAF 20 Plants Mammals Birds Inverts 

BETX (mg/kg) 

EPA Method SW8021B 

Be,~e,eo 
0

' 

'!- 0,03 }_~~o. -- --

Tolce,e ;ro 12 200 u'.~2 -- --

m,p:"yle,e ~;(;D-'lf210 (9) 
:.-." .=- --

DIOXINS AND FURANS (ng/kg) 
Total TEQ -- --

7/19/05 \\Edmdala\wproc\231\009\132\Phlll RI 07190S\Phlli RI RPCApp C EP 0-3 

TABLE C-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE III RI 

1-1.5 1·1.5 

SCREENING CRITERIA 
Risk-Based Concentrations COMP COMP 

Volatilization to Leaching to 
SOillnqestion, Dermal Contact, and Inhalation Outdoor Air Groundwater G6 (1-15) G7 (1-15) 

Background Construction Excavation 0108189·13 0108196-02 
Occupational Worker Worker Occupational Occupational 8/24/2001 8/27/2001 

-- 34 340 9400 48 0.052 o~~ .• ,!A 

68,000 .39.000 I" '_B~ NA oNA 
,k 

-- • 2~2o.0."'! 19,000 (g) -- NA NA 

-- -- NA NA 

Page 180f 21 

1-1.5 1-1,5 1-1;5 1-1.5 1-1.5 ·1-1.5 

COMP COMP COMP COMP COMP CDMP 

GlO (1-1.5) G11 (1-1.5) G15 (1-1.5) G17 (1-15) G18 (1-1.5) G19 (1-15) 
0108189·18 0108196-05 0108172-45 0108172-16 0108172-37 0108172·49 
8/24/2001 8/27/2001 8/2212001 8/21/2001 8/2212001 8/2212001 

NoA dNdA NA oN~ .. ~ NA NA 

NA N_A NA NA .'-A_ NA 

NA N, NA NA -+ NAo _NA 

NA NA NA NA NA NA 

Landau ASSOCiates 
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Sample Identification 
Laboratory Identification" EPA Region 9 PRGs 

Date Collected Industrial DAF_20 

SEMIVQlATILES (mg/kg) 
EPA Method SW8270 

CHLORINATED PHENOLS (mglkg) 

Method 804018270SIM I 
Pentachlorophenol 90 0.03 

SCREENING CRITERIA 

TABLE C-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE III RI 

1-1,5 

Risk-Based Concentrations COMP 

1-1.5 

COMP 

Sorlln Bsllon, Dermal Contact, and Inhalation SA? (1-1.5) BAB (1-15) 
Ore on SLVs Background Construction Excavation 0108196-21 108196-17 

Plants Mammals Birds Inverts Occupational Worker Worker 8/27/2001 8/27/2001 

30 NA NA 

7/19/05 I\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlll RI Rpt_App C EP 0-3 

'-1.5 

BAg (1-1.5) 
0108182-24 
8/23/2001 

NA 

Page 19 of 21 

1~1.5 1~1.5 1-1.5 1-1.5 1-1.5 

COMP COMP 

SA1D (1-1.5) BA1l (1-1 5) G10-4 (1-15) G10-5 (1-1,5) G11-3 (1-1.5) 

0108196-13 0108196-09 0309196-28 0309196-45 0309196-31 
8/27/2001 8/27/2001 9/29/2003 9/29/2003 9/29/2003 

NA NA NA NA NA 

Landau Associates 
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Sample Identification" 
Laboratory Identification 

Dale Collected 

VOLATILES (mg/kg) 

EPA Method SW8260 

HYDROCARBONS (mglkg) 

NWTPH-HCID 

NWTPH-Dx (mglkg) 

NWTPH-G (mglkg) 
TPH-Gasoline Range 

EPA Region 9 PRGs 
Industrial DAF_20 Plants 

Oregon SLVs 

Mammals Birds 

7/19/05 \\Edmdata\wprocI231\009\132\Phlll RI 071905\Phlll RI RpCApp C EP 0-3 

TABLE C-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE III RI 

1-1;& 1-1.5 

SCREENING CRITERIA 

Background 

Risk-Based Concentrations 

Soillnoestion. Dermal Contact. and Inhalation 
Construction Excavation 

Occupational Worker Worker 

Volatilization to 

Outdoor Air 

80,000 

COMP COMP 
Leaching to 

Groundwater SA? (1-1 5) BAB (l-l.S) 
0108196-21 108196-17 

'/2001 8/2712001 

110 

Page 20 of 21 

1-1.5 1.1.5 1.-1.5 1:1.5 1-1,5 l-1.5 

COMP COMP 

BAg (1-1.5) BAla (1-1 5) BAll (1-1 5) G10·4 (1-1.5) Gl0-5 (1-1.5) G11-3 (1-1.5) 
0108182·24 0108196·13 0108196-09 0309196-28 0309196-45 0309196-31 
8/23/2001 8/27/2001 8/27/2001 9/29/2003 9/29/2003 9/29/2003 

Landau Associates 
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Sample Identification: 

Laboratory Identification" EPA Region 9 PRGs Oregon SLVs 
Date Collected: Industrial DAF-20 Plants Mammals Birds Inverts 

BETX (mg/kg) 

EPA Method SW802iB 

Be"ene ,,~:~, 0.03 3300 -- --

T~;'~~e ,,-,,~., ",12, _200 'i:.o:~ ~ --

~~~~ "4~O(2)" ,210 .I~) --
.,~-

-- -- -, 

DIOXINS AND FURANS (nglkg) 
Total TEO 

7/19/05 \\Edmdata\wproc\231\009\132\Phlli RI 07190S\Phlll RI RpCApp C EP 0-3 

TABLE C-4a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (0-3 FT) 
PHASE III RI 

1-1,5 1-1.5 1-1.5 

SCREENING CRITERIA 
Risk-Based Concentrations COMP COMP 

Volatilization to Leaciling to 
Soil Ingestion, Dermal Contact, and Inhalation Outdoor Air Groundwater SA? (1-15) BA8 (1-1.5) BAg (1-15) 

Background Construction Excavation 0108196-21 108196-17 0108182-24 
Occupational Worker Worker Occupational Occupational 8/27/2001 8/27/2001 8/23/2001 

".';",-", I;:; ,.filj3~"~,,;,,,.:k,"Ii'i'- 9,,00 
,,8 0,052 NA \~~,:!I~I\, 

''': ~8;§§:,~, "¥c,'~!~~," '" 180 NA ,1~ ,,,:: ,~~~ 
24,000 (91 ;;;~~O(f!) N"A Nil '"NA' 

-- -- -- NA NA NA 

Page 21 of 21 

H.S 1-1.5 "1-1:5 H.S 1-1.5 

COMP COMP 

BA10 (1-15) BAIt (1-1.5) G10-4(1-1.5) G10-5 (1-15) G11-3(1-1.5) 
0108196-13 0108196-09 0309196-28 0309196-45 0309196-31 
8/27/2001 8/27/2001 9/29/2003 9/29/2003 9/29/2003 

.U,A, NA NA NA ,~A 

,:N£ =NA' _NA, NA NA 

NA ",NA, , ""NA NA NA 

,,-

NA NA NA NA NA 

Landau Associates 
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Sample Identification 

Laboratory Identification 
Date Collected 

SEMIVQLATILES (mg/kg) 

EPA Method SW8270SIM 

CHLORINATED PHENOLS (mglkg) 

Method B040/8270SIM I 
Pentachlorophenol 

EPA Region 9 
PRGs 

DAF",20 

0,03 

Background 

SCREENING CRITERIA 
Risk-Based Concentrations 

Soil Ingestion, Dermal Volatilization to 
Contact, and Inhalation Outdoor Air 

Excavation 
Worker I Occupational 

7/19/05 \\Edmdala\wproc\231\009\132\Phlll RI 07190S\Phlll RI RpCApp C EP >3 

TABLE C-4b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (>3 FT) 
PHASE III RI 

5-5.5 

COMP 

BA11 (5-55) 
0108196-10 
8/27/2001 

NA 

CF 

COMP 

NA 

CF 

COMP 

G7 (6 5-7 5) 
0108196-03 
8/27/2001 

NA 

CF 

COMP 

G10 (10 5.12) 
0108189-20 
8/2412001 

NA 

COMP 

G11(55-65) 
0108196-06 
8/27/2001 

NA 

CF 

CQMP 

G15 (8-13) 
0108172·47 
8/22/2001 

NA 

CF 

COMP 

G17 (13·15) 
0108172-18 
8/21/2001 

NA 

CF 

COMP 

G18(12-15) 
0108172-39 
8/2212001 

NA 

CF 

CQMP 

G19 (9-11) 
0108172-51 
Bi2212001 

NA 

CF 

COMP 

SA? (10.5-115) 
0108196-23 
8/27/2001 

NA 

CF 

COMP 

BAS (9-13) 
108196-19 
8/27/2001 

NA 

CF 

BAg (13.5-14.5) 
0108182-26 
8/23/2001 

NA 

Page 1016 

CF 

COMP 

BA10 (5 5-7.5) 
0108196·14 
8/27/2001 

NA 

Landau Associates 
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SCREENING CRITERIA 

Risk-Based Concentrations 

TABLE C·4b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (>3 FT) 
PHASE III RI 

5·5.5 CF CF CF OF 

COMP COMP COMP COMP COMP 

CF 

COMP I Soil Ingestion, Dermal I Volatilization to I Leaching to 
Sample Identification" EPA Region 9 I Contact, and Inhalation Outdoor Air Groundwater BAil (5-S.5) G6(8.5-11.5) G7 (6.5-7 5) GI0110.5-12) Gil (5.5-6.5) G15 (8-13) 

Laboratory Identification. PAGs Background I Excavation I Occupational I Occupational 
0108196-10 0108189-15 0108196-03 0108189-20 0108196-06 0108172-47 

Date Collected: 

VOLATILES (mglkg) 
EPA Method SWB260 

HYDROCARBONS (mglkg) 

NWTPH-HCID 

NWTPH-Dx (mglkg) 

NWTPH-G (mglkg) 

TPH-Gasoline Range 

PRIORITY POLLUTANT 

METALS (mg/kg) 

DAF 20 , 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlil RI Rpt_App C EP >3 

Worker 

--

80,000 110 

812712001 812412001 812712001 8124/2001 812712001 812212001 

NA NA NA NA NA NA 

Page 2 of 6 

OF CF CF CF CF CF OF 

COMP COMP COMP COMP COMP CaMP 

G17 (13-15) G18 (12-15) G19 (9-11) SA? (10.5-11.5) BAS (9-13) BAg (13.5-14.5) BAIO (S.S-7.S) 
0108172-18 0108172-39 0108172-51 0108196-23 108196-19 0108182-26 0108196-14 
8121/2001 812212001 8/2212001 8/27/2001 8/27/2001 8123/2001 8/27/2001 

NA NA NA NA NA NA NA 

Landau Associates 
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SCREENING CRITERIA 
Risk-Based Concentrations 

Soil Ingestion, Dermal Volatilization to 
Sample Identification EPA Region 9 Contact, and Intlalation Outdoor Air 

Laboratory Identification PRGs Background Excavation 
Date Collected DAF 20 Worker Occupational 

BETX (mg/kg) 
EPA Method SWa0218 

B"~z"n~, 0~03 9400 48 

Toluene 12 .- .-

~.£f.~:~:. 2101g) _ . 

.. 
DIOXINS AND FURANS (ng/kg) 

Total TEO --

7/19/05 \\Edmdata\wproc\231\0091,132I,Phlll RI 07190S\Phlll RI Rpt_App C EP >3 

Leaching to 
Groundwater 

Occupational 

0052 

:,80. 

--

TABLE C-4b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (>3 FT) 
PHASE III RI 

5-5.5 OF OF OF OF OF 

COMP COMP COMP COMP COMP COMP 

SAil (5-S.S) G6 (8.5-11.5) G7 (6.515) Gl0 (10.5-12) Glt (55-65) G15 (8-13) 
0108196-10 0108189-15 0108196-03 0108189·20 0108196·06 0108172-47 
8/27/2001 8/2412001 8/27/2001 8/2412001 8/27/2001 8/2212001 

NA. W'.'~>§ ,GM: :~~c- ,NA 
NA .!:A, NA 

NA NA .NA NA 
~.v.- ,'. 

NA _"" .,·f •• -, 
NA NA NA NA NA .N~ 

NA NA NA NA NA NA 

Page 3 of 6 

CF CF. OF OF OF OF OF 

COMP CQMP COMP COMP COMP COMP 

G17 (13-15) G18 (12-15) G19 (9-11) BA? (10.5-11.5) BAB (9-13) BAg (1.'3,5-14,5) BAtO (5.5-7 5) 
0108172-18 0108172-39 010BI72-51 0108196-23 108196-19 0108182-26 0108196-14 
8/21/2001 8/2212001 812212001 8/27/2001 8/27/2001 8/23/2001 8/27/2001 

NA NA N~ NA _ NA NA .~f. _ 
NA NA NA NA NA. NA f~~;t: 
NA NA NA NA NA Nfl ·NA·.", 

NA NA NA NA NA NA NA 

Landau Associates 
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SCREENING CRITERIA 

TABLE C-4b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (>3 FT) 
PHASE III RI 

GF CF 

Risk-Based Concentrations COMP COMP 
Soil Ingestion, Dermal Volatilization to Leaching to BA20 (CF) 

Sample Identification EPA Region 9 Contact, and Inhalation Outdoor Air Groundwater All (6,5-11) DupofBA11 (6.5-11 
Laboratory Identification PRGs Background Excavation 0108196-11 0108196-07 

Date Collected OAF 20 Worker Occupational Occupational 8/27/2001 8/27/2QOl 

SEMIVOLATILES (mg/kg) 

EPA Method SW8270 

0.0007 
~: 

.- -- ° 330.~. ,,-@\ .• !!~~~C 
Ac~~aehthene 570 -- .- 0067 C. OO~.l~. 

:A.0h':~~~~ 12,000 _. -- .067 -"~.E~L~; 

8 -- 59 -- -- 0.069 0.280 

-;;: ~-;;; 84(b) -- -- -- 0.067 U 0.1.20 J 

3.00(~) 6067,U ,?:.~ 
Carn,"ole 0 .• -- -- --",OE,LJ 1;;:": 
.~;, 

2 -- 59 -- ° 067U ~.0~71.J 

n'; 3600 (e) -- 0067 -' Z.~",'i~E' 
2300 -- - 0_067 U. _.?:.067..lJ 

~~;;=;: ~41~O Iw, w -',"";1)-:,; br. 
0099 j J.42( 

0 .• ' '. W-,llII,,'l'- 1I\ig0 •• W 
0130 U 0130 U -- --

N;"';;ha:'~n~ 
, 1fi 

.84 20,000 -- 1~ 130 )130 --

Phenan'h'ene 84(b) -- -- ~" 
0.100 0.075 

I s""n "III~:@\@\.!0'L"12f'1 -0 m;-
-.01 _'01,,, 

SEMIVOLATILES (mglkg) 

!=:':~~~~~eSW8270S[M 
570 -- -- -- NA b~'~'& 

A;rtC;;;;~;';; 12,000 -- -- -- NA 
I&~~;;;'I 

" 59 
Ill"*l' ~'I,,"'!i" /".\" 

-- -'~11$"'"' ~A. --

~:;~ '.4(b)' -- -- -- NA ,p, I~~ 
Ch~;~n~ 160 'e,i4 

59,000 -- NA ~E~!i~i:~fil 
Flu~;a~'h~~~ 4300 NA 
Inde~O(1 ,,,,"-ed)pyrene- 14 590 NA 

f1[0i~t'!~ 

P,;;;;;;;;-,hc~-;; 
:,11},,2,ll 

,B,;{b;I'I -- -- -- -- '"':;;;~ lEI liS :.iI"'~f'-'Sll 
" .,"'.-""rol)£-~ ~1Ii1',=U 

CHLORINATED PHENOLS (mglkg) 

Method 804018270SIM 

I Pentachlorophenol 0.03 -- -- -- -- NA NA 

7/19(05 \\EdmdatalwprocI2311009\132IPhlll RI 07190S\Phlli RI Rpt_App C EP >3 
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SCREENING CRITERIA 
Risk-Based Concentrations 

Soillngesfion, Dermal Volafllizaflon to Leaching to 

Sample Identification. EPA Region 9 Contact, and Inhalation Outdoor Air Groundwater 

Laboratory Identification PRGs Background Excavation 

Date Collected" DAF·-20 Worker Occupational Occu ational 

VOLATILES (mg/kg) 

EPA Method SW8260 

1,2,4-T< -- -- 40,000 .7_~0_ 55 

'l':3:-5-T~ -- -- 40,000 -- ""'i:,"P 

~Dl!Ji~'0 
12 (aJ --

'!l'~';:;;;;'~, 
-- --

=e~''* 0.0' _9400_ 48 0.052 

,Elh~~~ 13 -- -- --

m,p,X0ene 210'(9)'" 1"'=-"'"'" -- -- --

MelhY'I~rt-b~t~ "he; 
~""¥ -- -- 720 .0.'," 

Il?S:_"'~~l!" 
-- -- -- --

",*,,- ,,1<>', 
ox"e~e ~'01';;i -- -- -- ~;('-tJ(i!) • 

-- -- ,--" I,Y'",'--~ -- -- --
"",,,,, 

HYDROCARBONS (mglkg) 

NWTPH·HCID 
G,d,e 80,000 110 

Diee,,' -- -,,,,y_,, 

~:~~~~~_~~~~gJ --
,-.""--

--

l'PfCMolor ci"R~;g; --

NWTPH·G (mglkg) 
TPH-Gasollne Range 80,000 110 

PRIORITY POLLUTANT 

~r~:~~~7~~~k9) 29 5 U) -- --

c~ppe0iOiO) • 
19.i ;;~-, '%:'_:1"10" 

-- -- --
-- "" 

"'I,,'k;;;(601O)' 130 214 'YI0",'::! 
--

,JR" =-=,,'-7 

C,dmicm (6010) • ,.$' lUi 

7/19/05 \\Edmdala\wproc\231\009\132IPhlli RI 071905\Phlll RI Rpl_App C EP >3 

TABLE C-4b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (>3 FT) 
PHASE III RI 

CF CF I 
COMP COMP J 

BA20 (CF) 

~Al1 (6.5-11) DupofBA11 (65-11) 
0108196-11 0108196-07 
8/27/2001 8/27/2001 

0002 U 0001 U 

C)'002U 0.001 U 

0.002-U 0.001 U 

0.001 U 0001 U 

_ 0001, U __ . __ S2~\1:, 

,,_","~~?_2, ~, <l0020' 

~NA, NA 

0,,004 U ,OO02.U 

00Ol~ __ 0001, U. 

, ~202]' ",,~2g~u 

233 U 24.1 U 

58. 602 

NA ~--,;--v= --M,-M' __ ',r 

NA NA 

2.47 M"~;lF 

"it'! ':l~!Y, m""~~J'; ""_''''~'--SF__ "-,;Il 
'!i~:" ;,"%\- ld;.:o 

I :YI"":~~,)1 ,lY,",""' __ 

NA NA 

Page50t6 
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SCREENING CRITERIA 

EPA Region 9 
PRGs Background 

DAF=20 

EPA Method SW80218 

DIOXINS AND FUAANS (ng/kg) 
Total TEO 

7/19105 \\Edmdata\wproc\231\009\132\Phlll RI D71905\Phlli RI Rpt_App C EP >3 

VolatllizaliOn to Leaching to 
Outdoor Air Groundwater 

Occu ationai Occu atlonal 

TABLE C·4b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

EASTERN PORTION OF PHASE III STUDY AREA (>3 FT) 
PHASE III RI 

CF CF 

COMP COMP 
BA20 (eF) 

Al1 (6.5-11) Dupe/BAtt (65-11: 
0108196-11 0108196-07 

8/27/2001 8/27/2001 

NA NA 

Page 6 of 6 
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Sample Identification 
laboratory Identification 

Date Collected: 

Anthracene 

&:~zO;~~hj)perylene 

Naphthale!18 _ 

""f"-=~~~~ 

Phenanthrene 

SEMIVQLATILES (mg/kg) 

EPA Method SW8270SIM 

CHLORINATED PHENOLS (mglkg) 

Method 804Of8270SIM I 
Pentachlorophenol 

EPA Region 9 PROs 

Industrial DAF=20 

100,000 12,000 

0.21 

120 

0.5 

9.0 0.03 

Oregon SlVs 
Plants Mammals Birds 

10 

30 

7/19/05 \\Edmdata\wproc\231\009\132\Plllll RI 07190S\Plllll Ri Rpt_ApP C AR 0-3 

Inverts 

TABLE C-5a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

ASPHALT ROAD AREA (0-3 FT) 
PHASE III RI 

'I' 
SCREENING CRITERIA 

Risk-Based Concentrations 
Volatilization to 

Soil In astian, Dermal Contact, and Inhalation Outdoor Air 

Background Construction Excavation 
Occupational Worker Worker Occupational 

J7_0 _ J10 _2~~~ __ 

COMP 
Leaching to 
Groundwater G20 (0"0.5) 

0108208-02 
Occupational 8/28/2001 

COMP 

G20 (1~1.5) 
0108208-03 
8/28/2001 

15 O:067~U r~ 

] ... 

";>X¥", 

NA NA 

Page 1 of 3 
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Sample Identification 
Laboratory Identification EPA Region 9 PRGs Oregon SLVs 

Dale Collected Industrial OAF 20 Plants Mammals Birds Inverts 

VOLATILES (mg/kg) 

~,~~_~.'hOd SW8260 
170 -- ,_flS'O (!i" -- --

1:3:s:T 70 
7iiJ£7 

iiE"::JZ" 21:''';'"60j;)' -- --

4_'~M'~"'"" 520 (a) ,i2(~1 ~~'!,O\~: ; 44~(~)" -- --

~""'''-'-
~;:-~,='''' l-l . 0,03 -- ," 3300 -- --

Elh~benzen~ 
,L'-~ 

400 13 3300 (fl 

m,p:XY'~;; '420 (0) 210 (g) -- .:;, 
';:,';:~~ lert-h"'" 9thee 7C -- .- -- --

= 240 , 3300 (f) --

;;:Xy;;;~~ 420(0) 210 (0) 1 -- --
,.",-,;,., 

3.90 3300 (f) --

HYDAOCARBONS (mg/kg) 

~:~~;HCID -- -- -- ..•. ,~-
6,~se' -- -- --

NWTPH-Dx (mg/kg) 

.TI~H-2i,.,"" Ra~g; -- -- Il= 
TPH'-M~;;;;o;; Range 

;,w dC, -'dC,,/C,,' 
--

NWTPH-G (mglkg) 
TPH-GasoI1n8 Range -- -- --

PRIORITY POLLUTANT 

~e~:~~~7~~;,k9) 16 (h) 29 ,12l:!, ,39 (i) 10 (I) 60 (,) 

C;;Pp~; (60'0) '41000 i-,. ';a~. 390 190 50 

,,"ckel[601O) . 20,000 130 h~" 625 32( 200 

Cadmium (6010! c ""W, 4.50 B 4 . 125 6 20 

lS£'·,*' 

7/19/05 \\Edmdata\wproc\2311009\132\Phlll RI 071905\Phlll RI Rpt_App C AR 0-3 

TABLE C·5a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

ASPHALT ROAD AREA (0·3 FT) 
PHASE III RI 

2:0-1]',5 ztfr~' \"'1~1:S",": 

SCREENING CRITERIA 

Risk·Based Concentrations COMP COMP 
Volatilization to Leaching to 

Soillngestron, Dermal Contact, and Inhalation Outdoor Air Groundwater G20 (0-0 5) G20(H5) 
Background Construction Excavation 0108208-02 0108208-03 

Occupational Worker Worker Occupational Occupational 8/28/2001 8/28/2001 

.. 1500 1400 40,000 ."??D, 55 0,001 U 0.001 U 

-- 1500 1400 40,000 12 0OO1U C9'~~~'U 

-- -- -- 0001 U o'om'u" 
34 340 .,9400. 48 0,052 - o,DolU' 0:001 U 

• "';4~;:-w;;:'~D~ ~'.~, ~;~, r~ 
-- 0001U O,OOl'U 

IR 
F~·''''''W'· 

24:000 (oi 19~000 (g) -- --
.~=.= k •• ~D.OD2·U . 0002 U 

-- 760 9000 -- 120 .0;30 
NA ","" 

Ir&, ".J;~: .. ,,"; 
-- -- -- --

1:S;1C,-l!ll~!:!r 
0.002 U --

·-,.1::.[,1""'] .f.lIl!·~~!f':;;' 
-- 24,000(gl 19,000(9)_ -- -- 100'(g) .. ~:~'l •• Jlf i'6'6~~;~'ii 

I'", ••• 'p"",,,. 
-- -- -- O.OOl·U· 0001 -- --

22,QQO 13,000 , 80,000.
11 1'.ill"7-?0t, 1I b,,- 21,3 U 217 U 

70,000 - 23,000 --
k~·~· .•• 532 U '54~3U 

.1!?,D02. ' }3,<JO() -- 31.9 U NA , 

F";'~ 
-- , 

. "" ..... 1 ,.7i·'i!r'·':;:',lI·~=".' 
-- -- 3(); NA --- --- --

-- 22,000 13,000 -- 80,000 110 NA NA 

5 iii ,.,:;., 
1 Sf 

, -- ~ 2,47 

19 , 
·""Wi' ,;." ..... _' ',',,,,, ", 

-- -- 17. 12. 

21,4 -- ., -- -- 23,4 ',.:3 
"'4{ 

-.ll!.~ 

-- ., -- NA .,N.A,,=, 
" S? I'¢ -,NN r)f~j '" "(",,"' ,2& 
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Sample Identification 
Laboratory Identification 

Date Collected 

BETX(mglkg) 
EPA Method SW8021B 

Benzene 

;;O-_Y""'3'" 

DIOXINS AND FURANS (ng/kg) 

Total TEO 

EPA Region 9 PRGs 
Industrial OAF 20 

1.4 0.03 

520 12 

- 420 {QJ 210 (g) 

Oregon SLVs 
Plants Mammals Birds 

3300 

200 1440 

7/19/05 \\Edmdala\wproc\231\0091132IPhlll RI 07190S\Phlll RI RpLApp CAR 0-3 

Inverts 

TABLE C-5a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

ASPHALT ROAD AREA (0-3 FT) 
PHASE III RI 

:JJ..tl.s<: 

SCREENING CRITERIA 

Background 

Risk-Based Concentrations 

Saitlneestion, Dermal Contact, and Inhalationi 

Construction Excavation 
Occupational Worker Worker 

34 340 9400 

68,000 

2~,?£0 (g) =,~;_.?2~i9t 

Volatilization to 
Outdoor Air 

Occupational 

48 

COMP 
leaching to 

Groundwater G20 (0-0 5) 
0108208-02 

Occupational 8/28/2001 

0.052 NA 

180 NA 

NA 

NA 

COMP 

G20 (1-1 5) 
0108208-03 
8/28/2001 

NA 

NA 

NA 

NA 

Page30f3 
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SCREENING CRITERIA 
Risk-Based Concentrations 

Soli Ingestion, Dermal Volatilization to Leaching to 
Sample ldenll"catlOn EPA Region 9 Contact, and Inhalation Outdoor Air Groundwater 

PRGs Background Excavation 
Dal, Colleoled DAF_20 Worker Occu allonal Occupational 

SEMIVOLATILES (mg/kg) 

EPA Method SW8270 
? . 0~~~7, ., 

AGenaphlh,ne 
... I"~' 

.??O, " 

Anlh,."n, 12,000 -- --
'~,,* 

8 -- 5-". --

R, ,i\, 84(b) --

3600 (c) 

~~",~'e 0.6 " -"" 

nih .i" ~ -- S9 
., .. ,-

." 
Olelhylphlhalale 3600 (c) --

'S,'8, 

2300 
,~, 

Flu°,"nlhene ~O __ 
?¥J,c 

"'~--
.¥c' fl.';'.' "'f.!iL", 

--

O.S -- -- --

~';.;~:, .-~~. -- .,22000, -- 15 

~~~;~t.t'CUf'r " ~~!(~!, -- -- --
'!;~'Ff.: 1£,; . .0.' ,lW,= 

SEMIVOLATILES (mglkg) 

EPA Method SW8270SIM 

Acenaphlilene 570 -- -- -- --,',f"" 
",nlhrace-ne Q'i'2"~0 -- -- --

8 59 

'"'- 84 (b) ,';!iii !£fi!:=;fl!~ Jlr 

Chr%ene' , 160' '59~00D 
,""ff 

'C!i 1~,,"!;·,;i.e.C.fJ;' 
Fluoran)h,n, 4300 --

I!~i~~"!i!i 
Indenoll ,> .1, 14 ,.1YfrEis',0, ,590, 

~:~::',0f ,,84Jb~'fi% !i!i":-1;,'c',~'~".!l' 
-- --

i"ifh; 

ff',; 

CHLORINATED PHENOLS (mglkg) 

Method B040!8270srM 

I Pentachlorophenol 0.03 

7J19/05 \\Edmdatalwproc\231\009\132IPhlll RI 071905\P1111i RI Rpt App C AR >3 

TABLEC-5b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

li~.;fulc!El 

COMP 

G20 (10.5-14 5) 
0108208·05 
8/28/2001 

0.330 U 

.067 

0067 U 

o (j67.1J 

~06ZU .. 

0.067 U 

0.067 

0067 

0.067 

ASPHALT ROAD AREA (>3 FT) 
PHASE III RI 

CQMP 

G28ICF) 
Dupof G20 (105-14 5) 

0108208-01 
8/28/2001 

0.330 U 

J 067 

o ~67_U 

=(l06'.7iJ 
006?U 

0.067 U 

0067 

)06, 

)06, 

,,,,~~ ~rr"'dill~0',~;~f 
• , -:;.067 U"" 8.~<:"7. 

0.130 U 
,8 

0130 

06, 0.067 

0.067 U 0067 U 

,NA, ",~;', • % 

NA, NA ".=, 

-N,i: ....NP: 

f~=]~:f~'f,E~~ 
_~. ff-f?,"if y. 

if. 'f"l",~;f. CW. ' 

hs"''" 

l!fJ~-!if- ,NA, 

=f 

~Hj:'ll\1~'t~ 
~''::f;': __ ~i;-.=., 
~"N~ NA 

NA NA 
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Sample Identification" EPA Region 9 
Laboratory Identification: PRGs 

Date Collected: DAF_20 

VOLATILES (mglkg) 

EPA Method SW8260 

Jc~l 

mzene 

o-Xy~ne 

HYDROCARBONS (mg/kgJ 

NWTPH-Dx (mg/kg) 
TPH-Dlesel Range 
""""":h,.~_~_~--

NWTPH-G (mg/kg) 
TPH-Gasoline Range 

PRIORITY POLLUTANT 

METALS (mglkg) 

2' 

Nickel (6010) 130 

Cadmium (6010) 

SCREENING CRITEAlA 
Risk-Based Concentrations 

Background 
Worker I Occupational 

790 

80,000 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlll RI RpLApp C AR >3 

55 

12 

110 

TABLE C-5b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

COMP 

8/28/2001 

0.001 U 

000 

NA 

ASPHALT ROAD AREA (>3 FT) 
PHASE III RI 

COMP 
G28 (CF) 

Dup of G20 (1 0 5-14.5) 
0108208-01 
8/28/2001 

0.001 U 

0001 U 

--0.001 U 

NA 
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SCREENING CRITERIA 
Risk-Based Concentrations 

Soli Ingestion, Dermal Volatilization to 
Sample Identification EPA Region 9 Contact, and Inhalation Outdoor Air 

laboratory Identification PRGs Background Excavation 
Date Collected DAF=20 Worker Occu aironar 

BETX (mglkg) 
EPA Method SW80218 

DIOXINS AND FURANS (ng/kg) 
Total TEQ 

7/19/05 \\Edmdata\wproc\231\OO9\132\PI111i RI 071905\Phlll RI Rpl_App C AR >3 

leaching to 
Groundwater 

Occu alional 

TABLE C-5b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

COMP 

G20(105-145) 
0108208-05 
8/28/2001 

NA 

ASP HAL T ROAD AREA (>3 FT) 
PHASE III RI 

COMP 
G28 (CF) 

Dup of G20 (10 5·14 5) 
0108208-01 
8/28/2001 

NA 

Pag830f3 

Landau Associates 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
W 
.j::>.. 
-...J 
.j::>.. 

TABLE C-6a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

PHASE II STUDY AREA (0-3 FT) 

~ 
Risk-Based Concentrations 

Site- Volatilization to 
Sample Identification Specific Soil In estron, Dermal Contact, and Inhalation Outdoor Air 

laboratory Identification" Oregon SLVs Background Construction Excavation 
Date Collected Plants Mammals Birds Inverts Occupational Worker Worker Occupational 

SEMIVOLATILES (mglkg) 
EPA Method SW8270 

CHLORINATED PHENOLS (mglkg) 

Method 804018270SIM I 
Pentachlorophenol 9 0 0.03 30 

7/19/05 I\Edmdata\wprocI231\OO9\132\Phlll RI 071905\Phlll RI RpLApp C PHil 0-3 

0-0.5 

LB16 (G-O 5) 
R923AY 

03/12197 

0.14 

1)...0.5 

LSI (0-0 5) 
Q650A 

10/23/96 

005 U 

0-0.5 

LS2(O-D.S) 

Q6508 
10/23/96 

0-0.5 

LW1D (0.0-0.5) 
R9500 

03/14/97 

02U ~J 

1-1.5 

LB10(O 5-2.0) 

Q650AL 
10/24/96 

0.0067 U 

Page 1 of 3 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

VOLATILES (mgtkg) 
EPA Method SW8260 

HYDROCARBONS (mglkg) 

NWTPH·HCrD 

NWTPH-G (mglkg) 

TPH-Gasoilne Range 

EPA Region 9 PAGs 
Industrial OAF_20 Plants 

Oregon SLVs 
Mammals Birds 

7/19/05 \\Edmdatalwproc\231\009\132\Phlli RI 071905\Phlll RI RpCApp C PHil 0-3 

Inverts 

TABLEC-6a 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

PHASE" STUDY AREA (0-3 FT) 

SCREENING CRITERIA 
Risk-Based Concentrations 

Site­
Specific 

Background 
SoillnqeSiion, Dermal Contact, and Inhalation 

Volatilization to 
Outdoor Air 

Construction Excavation 
Occupational Worker Worker Occupational 

22,000 13,000 80,000 

~~ 

110 

0-0.5 

LB16 (0-0.5) 
R923AY 

03/12197 

0-0.5 

LS1(O-O 5) 
Q650A 

10/23/96 

0-0.5 

LS2(O-O.S) 
Q6508 

10/23196 

0-0.5 

LW1D (0.0-0.5) 
R9500 

03114/97 

1-1.5 

LB1 0(0.5-20) 
Q650AL 

10/24/96 

Page 2 of 3 
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Sample Identification 
Laboratory Identification 

Dale Collected 

BETX (mg/kg) 
EPA Method SW80218 

Benzene 

T?IU8!'8 

I!l!p~yfe~~_ 

Yf"'~_ 

DIOXINS AND FURANS (nglkg) 

Total TEO 

EPA Region 9 PRGs 
Industrial DAF_20 

1.4 0.03 

520 12 

.4i~(9L ... 2lo..<l!l 

Oregon SLVs 
Plants Mammals Birds 

3300 

200 1440 

7/19/05 \\Edmdala\wprocI231\009\132\Phlll RI 071905\Phlll RI Rpl_App C PHil 0-3 

Inverts 

TABLEC-6a Page30f3 

SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 
PHASE II STUDY AREA (0-3 FT) 

0-0.5 0-0.5 0-0.5 0-0.5 1-1.5 

CREENING CRITERIA 

Site-
Specific Soil In estian, Dermal Contact and Inhalation L616 (0-0 5) LS1(O-D 5) LS2(O-O.5) LW1D (0.0-0.5) IL81010.5.201 

Background Construction Excavation R923AY Q650A 06508 R9S00 Q650Al 
Occupational Worker Worker 03/12/97 10/23/96 10/23/96 03/14/97 10/24/96 

34 340 9400 48 0052 0057 U NA NA 0.053 U NA 

58,OC 39,000 180 .05, NA NA 0.053 NA 

24,OOO(g) j9~OOO \& -~~"~?~. ~-~~ ~.!!,,~ 0.053 NA 

NA NA NA NA NA 

Landau Associates 
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SEMIVOLATILES (mgfkg) 
EPA Method SW8270 

CHLORINATED PHENOLS (mg/kg) 

Method 8040f8270SrM I 
Pentachlorophenol 

SCREENING CRITERIA 

0.03 

7/19;05 \\Edmdatalwproc\231\009\132\Phlll RI 071905\Phlll RI RpCApp C PHil >3 

TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

PHASE II STUDY AREA (>3 FT) 

5-5.5 5-5.5 5-5.5 5-5.5 5-5.5 5-5.5 

LBB (3 5-5 0) LBS(S-62) LB15 (5-6.5) LB16 (5-6.5) LB20 (2.5-4.0) LB24 (2.5-4.0) 
Q650AH G6S0AI R9230 R923AZ R923AJ S057A 
10/24/96 10/24/96 03/10/07 03/12/97 03/11/97 03/21/97 

0.033 DaD66U ~ 00071 U r===Jl}l NA 

Page 1 of 24 

CF CF CF CF CF CF 

LB1(11-12.5) LB1(155-16.5) LB2(12-13.5) LB2(185-19.5) LB3(12-135) LB3(17-18) 
Q650P Q650Q Q6508 0650T QBSOV Q6S0X 

10/23/96 10/23/96 10/23/96 10/23/96 10/23/96 10123/96 

0008 U 0008 U 0.004 00083 U ~ 0.001 
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Sample Identification EPA Region 9 
Laboratory Identification PRGs 

Date Collected DAF_20 

VOLATILES (mglkg) 

EPA Method SW8260 

HYDROCARBONS (mg/kg) 

NWTPH-HCID 

NWTPH-Dx (mg/kg) 

NWTPH-G (mg/kg) 
TPH-Gasoline Aange 

PRIORITY POLLUTANT 

METALS (mg/kg) 

Site­
Specific 

Background 

SCREENING CRITERIA 
Risk-Based Concentrations 

Soil Ingestion, Derm,al I Volatilization to 
Contact, and Inhalation Outdoor Air 

Excavation 
Worker I Occupational 

80,000 

7/19/05 \\Edmdata\wproc\2311009\132\Phlll RI 071905\Phlll AI Api App C PHil >3 

TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

5-5.5 

Leaching to 
Groundwater LBB (3 5-5 0) 

Q650AH 
Occupational 10/24/96 

110 NA 

PHASE II STUDY AREA (>3 FT) 

5-5.5 

LB8(S-S 2) 

Q6S0AI 

10/24/96 

NA 

5-5.5 

LBIS 

5.1 U 

5-5.5 

LB16 (5-6.5) 
R923AZ 

03/12/97 

5.0 U 

5-5.5 

LB20 (2.5-40) 
R923AJ 

03/11/97 

5.0 U 

5-5.5 

LB24 (2.5-4 0) 
S057A 

NA 

CF 

LB1(11-125) 
06S0P 

NA 

CF 

lBl(15.5-16.5) 
Q6500 

1 

NA 

CF 

L82(12-13.5} 
Q650S 

NA 

CF 

LB2{18.5-19.5) 
Q650T 

1 

NA 

CF 

LB3(12-135) 
Q650V 

'23/96 

NA 

CF 

LB3(17-18) 
Q650X 

10/23/96 

NA 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

BETX (mglkg) 
EPA Method SWB021B 

DIOXINS AND FURANS (nglkg) 
Total TEO 

REENING CRITERiA 

EPA Region 9 
PRGs 

DAF=20 

7/Hl/05 \IEdmdata\wprocI231\OOOl.132\Phlli RI 071905\Phlll RI Rpl App C PHil >3 

TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

PHASE II STUDY AREA (>3 FT) 

5·5.5 5·5.5 5-5.5 5-5.5 5-5.5 5-5.5 

LBB (3 5-S.0) LB8(5-B.2) LB 15 (5-6.5) LB16 (5-6 5) LB20 (25-40) LB24 (2 5-4.0) 
Q650AH Q6S0AI R9230 R923AZ R923AJ S057A 
10/24/96 10/24/96 03/10/97 03/12197 03/11/97 03/21/97 

NA NA NA NA NA NA 

Page3 of 24 

CF CF CF CF CF CF 

LB1(1S.S-16.S) LB2(12-13.S) LB2(18.5-195) lB3(12-135) LB3(17-18) 
QSSOQ 0650S Q650T Q650V QG50X 

10/23/96 10/23/96 10/23/96 10/23/96 10/23/96 

NA NA NA NA NA NA 
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Sample Identification' 
Laboratory IdentilicailOn: 

Dale Collected. 

SEMIVOLATILES (mg/kg) 

EPA Method SW8270 

CHLORINATED PHENOLS (mg/kg) 

Method a04018270SIM I 
Pentachloropllenol 

SCREENING CRITERIA 

EPA Region 9 
PRGs 

DAF-20 

0.03 

7/19/05 \\Edmdatalwproc\2311009113::!\Phlli RI 07190S\Phlli RI Rpl_App C PHil >3 

TABLE C·6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

PHASE II STUDY AREA (>3 FT) 

CF CF CF CF CF CF 

LB4(12-13.S) LB4(17-18) LB6(12-13.5) lB6(17-1S) LB7(12-13.S) LB7(17-1B) 
Q650AS Q650AT Q650AE Q650AF Q650AW Q650AX 
10/25/96 10/25/96 10/23/96 10/23/96 10/25/96 10/25/96 

1--_-'2"-15 I c::=:JII 0.008 U 0.013 0.0099 0.0082 U 

Page 4 of 24 

CF CF CF CF CF CF 

LB10(6.5-8.0) LB11 (125-142) LB11 (17-17.6) LB12 (13.2-14.0) lB12 (15-16) LB13 (12 5-14) 
Q650AM R923C R923D R923F R923G R9231 
10/24/96 03/10/97 03/10/97 03/10/97 03/10/97 03/10/97 

0.0044 ~ 0.015 0.028 ~ ~ 

Landau Associates 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
W 
.j::>.. 
ex> 
-->. 

Sample Identification: EPA Region 9 
Laboratory Identification: PRGs 

Date Collected: DAF_20 

VOLATILES (mglkg) 
EPA Method SW8260 

HYDROCARBONS (mglkg) 

NWTPH-HCID 

NWTPH-Dx (mgfkg) 

NWTPH-G (mglkg) 

TPH-Gasoline Range 

PRIORITY POLLUTANT 

METALS (mglkg) 

Site­
Specific 

Background 

SCREENING CRITERIA 
Risk-Based Concentrations 

Soillngeslion. Dermal Leaclling to 
Contact, and Inhalation Groundwater 

ExcaVClllUlI 

Worker Occlipational I Occupational 

110 

80,000 110 

7/19/05 \\Edmdatal.wproc\231\009\132\Phlli RI 071905\Phlll RI Rpt_App C PHil >3 

TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CF 

lB4(12-13 5) 
Q650AS 
10/25/96 

NA 

PHASE II STUDY AREA (>3 FT) 

CF 

LB4(17-18) 
Q650AT 

10/25/96 

NA 

CF 

NA 

CF 

LB6(17-18) 
Q650AF 
1 

NA 

CF 

LB7(12-13.S) 
Q650AW 
10/25/96 

NA 

CF 

LB7(17-18) 
Q650AX 

NA 

CF 

LB 10(6.5-8.0) 
Q650AM 

NA 

CF CF 

LB11 (125-14.2) LB11 (17-17.6) 
R923C R923D 

NA ~ 

CF 

LB12 (13.2-14.0) 

R923F 

o 

50 U 

CF 

LB12 (15-16) 

R923G 

0/97 

50 U 

CF 

LB13 (12.5-14) 
R9231 

03/10/97 

NA 

Page 5 of 24 
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SCREEN IN RITERIA 
Risk~Based Concentrations 

Site- Soli Ingestion, Dermal Volatilization to Leaching to 
Sample Identification: EPA Region 9 Specific Contact, and Inhalation Outdoor Air Groundwater 

Laboratory Identification: PRGs Background Excavation 
Date Collected: OAF 20 Worker Occupational Occupational 

BETX (rng/kg) 

EPA Method SW8021 B 

~;~~;~~ 0,03 9400 4B 

T';'~~;~. 12 .~, !dJ!l;l~;:;:~ 
'ioi~Y!~c;.~ 210(g) .. .. 

... ~ ... ~ "" 

DIOXINS AND FUAANS (ng/kg) 

Total TEO .. .. .. 

7/19/05 \\Edmdatalwproc\231\009\132\Phlll RI 07190S\Phlll RI Rpt_App C PHil >3 

TABLE C-6b Page 6 of 24 

SUMMARY OF DETECTED ANAL YTICAL RESULTS IN SOIL: 
PHASE" STUDY AREA (>3 FT) 

CF CF CF CF CF CF CF CF GF eF CF CF 

LB4(12-13.S) LB4(17-18) LB6(i2-135} LB6(17-18) L87(12-13.5) L87(17-18} LBiO(6.S-B.O) LB11 (12.5-14.2) LB11 (17-17.6) LB12 (13.2-14.0) LB12 (1S-16) LBi3 (12.5-14) 
Q650AS Q650AT Q650AE Q650AF Q650AW Q650AX Q650AM R923C R923D R923F R923G R9231 
10/25/96 10/25/96 10/23/96 10123/96 10/25/96 10/25/96 10/24/96 03/10/97 03/10/97 03/10/97 03/10/97 03/10/97 

NA NA NA N, "N,~,::.t. NA, NA 0064 U 0069 U 0066 ,NA 

NA NA NA Nil ,,~3 ,~".':i~~~t'Y::~:?'~·: :E~: NA "",2:O±L9 .~f~i9,:U: .~ 0060U NA 

NA NA NA NA ',£q, ",N," ~N~ NA ,N8 •• o.~6i.u. • QR69..y §CJ66,LJ -"'1\, 
',~ .. ' 

2132,5 NA NA NA NA NA NA NA NA NA NA NA 

Landau Associates 
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Site-
Sample Identification" EPA Region 9 Specific 

Laboratory Identification PAGs Background 
Date Collected DAF",20 

SEMIVOLATllES (mg/kg) 
EPA Method SW8270 

CHLORINATED PHENOLS (mglkg) 

Method 804018270SIM I 
Pentach!orophenol 0.03 

Excavation 
Worker 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI RpCApp C PHII:>3 

TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

PHASE II STUDY AREA (>3 FT) 

CF CF CF CF CF CF 

LB13(15-165) LB14 (12.5-14.0) LB14 (18-19) LB15 (7.5-9 0) LB15 (12 5-14) LB1S(165-173) 
R923J R923M R923N R923P R923Q R923R 

03/10/97 03/10/97 03/10/97 03/10/97 03/10/97 03/10/97 

6.7 ~~ 00081 U ~ 0.141 

Page 7 of 24 

CF CF CF CF CF CF 

LS7 (27.5-29 0) 
LB16 (7 5-9.G) Dupof LB16 (7 5-9.0) LB16 (21-22.5) LS1? (7 5-9.0) LB17 (10-11.5) LS1? (18-19.5) 

R923BA R923T R923BB R923Z R923AA R923AB 
03il21r:J7 m/1?/r:J7 0:1/12197 O:l/11i'rl7 m/ll/9? 03/11/97 

00078 U 00078 U 00087 U 0.0079 U 0.008 U 00083 U 

Landau Associates 
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Sample Identification: 
Laboratory Identification: 

Date Collected, 

VOLATILES (mglkg) 

EPA Method SW8260 

HYDROCARBONS (mg/kg) 

NWTPH-HCID 

NWTPH-Dx (mglkg) 

NWTPH-G (mglkg) 

TPH-Gasoline Range 

PRIORITY POLLUTANT 
METALS {mg/kg} 

SCREENING CRITERIA 

EPA Region 9 
PRGs 

DAF 20 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpt_App C PHil >3 

80,000 110 

TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

PHASE II STUDY AREA (>3 FT) 

CF CF CF CF CF 

LBi3 (15-16.5) LB14 (12.5-14.0) LB14 (18-19) LB15 (7.5-9,0) LB1S (12 5"14) 
R923J R923M R923N R923P R923Q 

03/10197 03/10/97 03/10/97 03/10/97 03/10/97 

NA NA 5.0 U 4.9 U 5.1 U 

Page 8 at 24 

CF CF CF CF CF CF CF 

LS7 (27.5-29 0) 
LB15 (16.5-17.3) lB16 (7.5-9.0) Dup of lB16 (7.5-9 0) LB16 (21-22.5) lS1? (7 5-9.0) LB1? (10·11.5) LS1? (18-19 5) 

R923R R923BA R923T R923BB R923Z R923AA R923AB 
03/10/97 03/12/97 03/12197 03112197 03/11/97 

4.9 U 5.1 U 5.0 U 4.9 U 5.0 U NA 50 U 

Landau Associates 
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TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CF 

SCREENING CRITERIA 
Risk-Based Concentrations 

Site-
Sample Identification EPA Region 9 Specific LB13 (15-165) 

Laboratory Identification PRGs Background R923J 
DAF_20 Worker Occupational I Occupational I 03 

BETX (mglkg) 

EPA Method SW80218 

7119105 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpt_App C PHil >3 

PHASE II STUDY AREA (>3 FT) 

CF CF 

LB14 (12.5-14.0) LB14 (18-19) 
R923M R923N 

CF 

LBtS (7 5-9 0) 

R923P 

CF 

L815 (125-14) 
R923Q 

03/10/97 

CF 

LB1S (16.5-17.3) 

R923R 

CF CF CF 

LS7 (27 5-29.0) 
LBt6 (7.5-9.0) Dup of LB16 (7.5-9.0) LB16 (21-22.5) 

R923BA R923T R9238B 
03/12/97 03/12/97 

CF CF 

lB17 (7.S-9.0) LB17(10-115) 
R923Z R923AA 

03/11/97 03/11/97 

Page 9 of 24 

CF 

LS1? (18-19.5) 
R923AB 

03/11/97 

Landau Associates 
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Sample Identification: 
Laboratory Identification 

Date Collected 

SEMIVOLATILES (mglkg) 
EPA Method SWB270 

CHLORINATED PHENOLS (mg/kg) 

Method 804018270SIM I 
Pentachlorophenol 

SCREENING CRITERIA 

EPA Region 9 
PAGs 

OAF 20 

0.03 

7/19/05 \\Edmdata\wproc\231\009\132\Phlli RI 071905\Phlll RI Rpt_App C PHil >3 

TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

PHASE II STUDY AREA (>3 FT) 

CF CF CF CF CF CF 

LB18 (7.5-9.0) LBt8 (18-19 5) LB19 (7 5-9 0) LBt9 (18 0-20.2) LB20 (7.5-9.0) LB20 (16.3-17.0) 
R923AD R923AE R923AG R923AH R923AK R923AL 

03/11/97 03/11/97 03/11/97 03111/97 03/11/97 03/11/97 

0.0078 U 0.0084 U 0.0083 U 00081U ~ 00063 U 

Page 10 of 24 

CF CF CF CF CF CF 

LB21 (75-9,0) lB21 (154-16.4) LB22 (7 5"9.0) LB22 (16.8-17 3) LB23 (7.5-9 0) LB23 (16 7-17.7) 
R923AN R923AO R923AQ R923AR R923AT R923AU 

03/11/97 03/11/97 03/11197 03111/97 03/11/97 03111197 

00084 U 0.0081 U 0.0084 00079 U 0.0082 U 0.011 

Landau Associates 
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Sample Identification 
laboratory Identification 

Date Collected 

VOLATILES (mg/kg) 
EPA Method SW8260 

HYDROCARBONS (mg/kg) 

NWTPH-HCID 

NWTPH-Dx (mg/kg) 

NWTPH-G (mg/kg) 
TPH-Gasoline Range 

PRIORITY POLLUTANT 

METALS (mglkg) 

SCREENING CRITERIA 

EPA Region 9 
PRGs 

OAF 20 

7/19/05 I.\Edmdata\wprOC\231\009\132\Phlll RI 071905\Phlll RI Rpt_App C PHil >3 

80,000 110 

TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

PHASE II STUDY AREA (>3 FT) 

CF CF CF CF CF CF 

LB18 (7.5-9 0) LB18 (18-19.5) LB19 (7.5-9 0) LB19 (18.0-20 2) lB20 (7.5-9 0) LB20 (16.3-17.0) 
R923AO R923AE R923AG R923AH R923AK R923AL 

03/11/97 03/11/97 03/11/97 03/11/97 03/11/97 03(11/97 

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.1 U 

Page 11 at 24 

CF CF CF CF CF CF 

L821 (7.5-9.0) l821 (15.4-16.4) LB22 (7.5-9 0) lB22 (16.8-17 3) LB23 (7 5-9.0) LB23 (16.7-17.7) 
R923AN R923AO R923AQ R923AR R923AT R923AU 

03/11/97 03/11/97 03/11/97 03/11/97 03/11197 03/11/97 

51 U 50 U 5.0 U 5.0 U 5.0 U 5.1 U 

Landau Associates 
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Site- Soli Ingestion, Dermal 
Sample Identification" EPA Region 9 Specific Contact, and Inhalation 

Laboratory Identification PRGs Background Excavation 
Dale Collected DAF=20 Worker 

BETX (mglkg) 
EPA Method SWS0218 

DIOXINS AND FURANS (ng/kg) 

Total TEO 

7/19/05 \\Edmdatalwproc\231\009\132\Phlll RI 071905\Phlll RI Rpt_App C PHil >3 

TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

PHASE II STUDY AREA (>3 FT) 

CF CF CF CF CF CF 

LB18 (lB-19 5) LB19 (7 5-9 0) LB19 (IB 0-202) LB20 (7 5-9.0) L820 (16.3-17 0) 
R923AE R923AG R923AH R923AK R923AL 

03/11/97 03/11/97 03/11/97 03/11/97 03/11/97 

NA NA NA NA NA NA 

Page 12 of 24 

CF CF CF CF CF CF 

LB21 (75-9.0) LB21 (15.4-16.4) L822 (7 5-9 0) LB22 (168-173) LB23 (7 5-9 0) LB23 (16.7-17.7) 
R923AN R923AO R923AQ R923AR R923AT R923AU 

03/11/97 03/11/97 03/11/97 03/11/97 03/11/97 03/11/97 

NA NA NA NA NA NA 

Landau Associates 
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Sample Identification 
Laboratory Identification 

SEMIVOLATILES (mg/kg) 
EPA Method SW8270 

CHLORINATED PHENOLS (mglkg) 

Method B040/8270SIM I 
Pentachlorophenol 

EPA Region 9 
PRGs 

OAF", 

0.03 

TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

PHASE /I STUDY AREA (>3 FT) 

GF CF CF CF CF 

SCREENING CRITERIA 
Risk-Based Concentrations 

Site- LS7 (17.5-19.0) 
Specific lB24 (7 5·9.0) LB24 (12 5"14.0) LW1D (7.5-9 0) DupofLW1D{7.S-90) LW1D(165-190) 

Background 80578 S057C R9S0P R9S0S R950Q 
03/21/97 03/21/97 03/14/97 03/14/97 03/14/97 

NA NA 00079 U 0008 U 0.0095 U 

7/19/05 \\Edmdata\wproc\231\009\132\Phlli RI 071905\Phlll RI RpLApp C PHil >3 

CF 

LW1S(lS-1650) 

R950R 
03/14/97 

NA 

GF CF CF 

lS7 (22.5-24.0) 
LW1D(30-315) LW2S(12.5-14.0j Dupof LW2S{125-140j 

80378 S037P S037R 
03117/97 03118/97 03/18/97 

0.0081 U c=:::!i:QJ ~ 

CF 

LW2S (16,5-17 0) 
8037Q 

03/18i97 

Page 13 of 24 

CF 

LW3D (7 5-9 0) 
8037T 

03/18/97 

'--__ --"-'"'1 ~ 

Landau Associates 
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Site-
Sample Identification EPA Region 9 Specific 

Laboratory Identification" PRGs Background 
Date Collected DAF=20 

VOLATILES (mg/kg) 

EPA Method SW8260 

NWTPH-Dx (mglkg) 

NWTPH·G (mglkg) 

TPH·Gasoline Range 

PRIORITY POLLUTANT 

SCREENING CRITERIA 

Soil Ingestion, Dermal 

Contact, and Inhalation 
Excavation 

Worker 

7J19/05 \IEdmdata\wprocI231\009\132\Phlli RI 071905\Phlll RI Rpt_App C PHII:>3 

80,000 110 

TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

PHASE II STUDY AREA (>3 FT) 

CF CF CF CF CF 

LS7 (17.5-19 0) 
LB24 (7 5-9.0) L824 (12.5-14 0) LW1D (7 5-9.0) Dup of lW1D (7 5-90) LW10 (16 S-19.0) 

80578 SOS7C R950P R950S R9S0Q 
03/21/97 03/21/97 03/14/97 03/14/97 03/14/97 

NA NA 50 U 49 U 5.0 U 

Page 14of24 

CF CF CF CF CF CF 

LS7 (22.5-24 0) 

LW1S (15-1650) LW1D (30-31.5) lW2S (12.S-14.0) Dup of LW2S (12.5-14.0) LW2S (16.5-17 0) LW30 (75-90) 
R9S0R S0378 S037P S037R S037Q S037T 

03/14/97 03/17/97 03/18/97 03118197 03/18/97 03/18/97 

NA 

NA 

NA 5.1 U NA NA 80 50 U 

Landau Associates 
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NIN R TERIA 
Risk-Based Concentrations 

Site- Soil Ingestion, Dermal Volatilization to 
Sample Identification EPA Region 9 Specific Contact. and Inhalation Outdoor Air 

Laboratory Identification PRGs Background Excavation 
Dale Collected DAF-20 Worker Occupational 

BETX (mglkg) 
EPA Method SWB021 B 

Be"e,e .0,03. " 9400 '~"F48_ 

Tol,ene I #.;i""~~~c. 
" 

'G'-~' ... " 

-;~1" __ '_: 
~,,~e. 210 (g) " -- -FF 

.,nG' ' •. " ___ 

--';,..-''--'''JiI' --
DIOXINS AND FURANS (ng/kg) 

Total TEO " " " 

7/19/05 I\Edmdala\vvproC\231\009\132\PI,111 RI 071905\Phlll RI Rpl_App C PHil >3 

TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

PHASE II STUDY AREA (>3 FT) 

CF CF CF CF CF 

Leaching to LS7 (17.5-19.0) 
Groundwater LB24 (7.5-9.0) LB24 (12 5-14.0) LW1D (7 5-9.0) Dup of LWl 0 (7.5-9.0) LW1D (165-190) 

8057B S05le R9S0P R9S0S R950Q 
Occupational 03/21/97 03/21/97 03/14/97 03/14/97 03/14/97 

0.052 NA NA 0066 U 0066 U • O~~~ U 

"'*~~~- ,N:::. NA 0066 U 0066 U -'0.6B.:' 

_ W 4"i __ $_~~;::k NA 0066 0.066 0068 

'"' " 

NA NA NA NA NA 

Page 15 of 24 

CF CF CF CF CF CF 

LS7 (22.5-24 0) 
LW1S (15-16 50) LW1D (30-31.5) LW2S (12.5-14.0) Dup of LW2S (12 5-14 0) LW2S(165-170) LW3D (7 5-9 0) 

R9S0R 80378 S037P S037R 8037Q 8037T 
03/14/97 03 /17/97 03/18/97 03/18/97 03/18/97 03/18/97 

NA 0.066 U NA, ~" •. N~ 0.064 U 0066 U 

" NA, 066 U N~"'-' NA 1J.~64_ 066 .- ~, 

NA. 0066 OJA n __ ,,~~,,_ 0.064 }~ 0066, U 

'.0" 

NA NA 5110.9 NA 0.0706 NA 

Landau Associates 
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TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

Sample Identification EPA Region 9 
Laboratory Idenllficalion PRGs 

Date Collected" DAF-20 

SEMIVOLATILES (mg/kg) 
EPA Method SW8270 

SEMIVOLATILES (mglkg) 
EPA Method SW8270SrM 

CHLORINATED PHENOLS (mglkg) 

Method 804018270SIM I 
Pentachloropl1enol 0.03 

Site­
Specific 

Background 

CF 

REENING CRITERIA 
Risk-Based Concentrations 

Soil Ingestion, Dermal 
Contact, and Inhalation LW3D (12.5-14.0) 

Excavation S037U 
Worker 03/18/97 

00083 U 

7/19/05 \,\Edmdata\wproc\231\,009\132\Phlll RI 0719051Phlll RI Rpt App C PHil >3 

PHASE" STUDY AREA (>3 FT) 

CF 

LW3D (16 0-17 2) 
S037V 

03/18/97 

00084 U 

CF CF CF CF CF 

LW3D (24 0-25.5) LW3D (36,5-39 0) LW4DR (14.5-15) LW5S (10-11.5) LW5S (16.5-172) 
8037Z S037 AA 0411117-01 R923V R923X 

03/19/97 03/19/97 11/18/2004 03/12/97 03112197 

0.0091 U 0.0084 U NA 0.0077 J 0.013 

CF 

PZ-t (13-16) 
0210067 -DBA 

10108102 

CF 

LW11S{15-19j 
0210067 -02A 

10/08/02 

~ c::!IZJ 

CF 

RWI (13-17) 
0210067-07A 

10/08102 

NA 

Page 16 of 24 

CF 

OX1S (15-16) 

EM10B 
06/14/02 

0.333 U c=:::::::§] 

Landau Associates 
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Sample Identification EPA Region 9 
laboratory Identification PRGs 

Date Collected DAF_20 

VOLATILES (mglkg) 
EPA Method SW8260 

HYDROCARBONS (mglkg) 

NWTPH-HCID 

NWTPH-Dx (mglkg) 

NWTPH-G (mglkg) 
TPH-Ga::.oline Range 

PRIORITY POLLUTANT 

METALS (mg/kg) 

Sile­
Specific 

Background 

SCREENING CRITERIA 

Excavation 
Worker 

7/19/05 \\Edmdnla\wproc1231\009\132\Phlli RI Q7190S\Phlll RI RpCApp C PHil >3 

Occupational I Occupallonal 

110 

80,000 110 

TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CF 

03/18/97 

NA 

PHASE II STUDY AREA (>3 FT) 

CF 

LW3D (160-17.2) 
S037V 

03118/97 

5.0 U 

CF CF CF CF CF CF 

LW3D{24.0-25.5) LW3D (36.5-39 0) LW4DR(145-15) LWSS(10-11's) LW5S(165-172) PZ-1 (13-16) 
S037Z S037AA 0411117-01 R923V R923X 021 aD6l-0BA 

03/19/97 03/19/97 11/18/2004 03/12/97 03/12197 10/08/02 

5,1 U NA NA 5.0 U 5.0 U NA 

CF 

LW11S (15-19) 
0210067-02A 

10/08/02 

NA 

CF 

RW1 (13-17) 
0210067-07 A 

10108/02 

NA 

Page 17 of 24 

CF 

aXiS (15-16) 
EM10B 

06/14/02 

NA 

Landau Associates 
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R ER A 
Risk-Based Concentrations 

Site- Soil Ingestion, Dermal Volatilization to Leaching to 
EPA Region 9 Specific Contact, and Intlaiation Outdoor Air Groundwater 

PRGs Background Excavation 

OAF"'"20 Worker Occu atlOnal Occu atlonal 

BETX(mglkg) 
EPA Method SW80218 

0.03 

DIOXINS AND FUAANS (ng/kg) 
Total TEO 

7/19/05 \IEdmdata\wproc\231\OO9l132\Phlli RI 071905\Phlll RI RpCApp C PHil >3 

TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

PHASE II STUDY AREA (>3 FT) 

CF CF CF CF CF CF 

LW3D (12.5-14.0) LW30 (16 0-17 2) LW30 (24.0-255) LW3D (36 5-39.0) LW4DR (14.5-15) LW5S (10·11.5) 
S037U S037V 8037Z S037AA 0411117-01 R923V 

03/18/97 03/18/97 03/19/97 03119/97 11/18/2004 03/12197 

NA NA NA NA NA NA 

Page 18 01 24 

CF CF CF CF CF 

LW5S (16 5-17 2) PZ-' (13-16) LWllS (15-19) RWl (13-17) aXIs (15-16) 
R923X 0210067 -D6A 0210067 -02A 0210067-07 A EM10B 

03/12197 10/08/02 10/0BJ02 10/08/02 06/14/02 

NA NA NA NA NA 

Landau Associates 
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TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

Sample Identification 
Laboratory Identification 

Date Collected 

SEMIVQLATILES (mg/kg) 

EPA Method SW8270 

CHLORINATED PHENOLS (mg/kg) 

Method 8040i8270SIM I 
Pentacillorophenol 

EPA Region 9 
PRGs 

DAF=2Q 

0.03 

CF 

SCREENING CRITERIA 

Site-
Specific OX1 S (14-17) 

Background 0210067-05A 
10/08/02 

2.71 

7/19/05 \\Edrndata\wproc\231\Q091132\Phlli RI Q7190S\Phlll RI Rpt_App C PHil >3 

PHASE II STUDY AREA (>3 FT) 

CF 

OX2S (15-16) 

EM10A 
06/14/02 

CF 

OX2S (14-17) 
0210067 -04A 

10/08/02 

CF 

OX3S (15-16) 
EM10C 

06/14/02 

CF CF 

OX3S(14-18) DX4S{15.5-165) 
021 D067-03A EM10D 

10/08/02 06/17/02 

CF 

OX4S (14-18) 
0210067-01 A 

10/08/02 

~ c::::illJ r::=JTI c:::::::::Iill c=:=ITl ~ 

CF 

OX5S (12-13) 
0309126-05 

09/17/03 

CF 

aX6S (15-16) 
0309126-04 

09/17/03 

0333U~ 

Page 19 of 24 

CF CF CF 

OX7S (12-13) QX8D (13.5-14.5) 
0309126-08 0309126-02 

09/18/03 09/16/03 

0333 U 0333U ~ 

Landau Associates 
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Sample Identification EPA Region 9 
Laboratory Identification" PRGs 

Date Collected· OAF _20 

VOLATILES (mg/kg) 

EPA Method SW8260 

HYDROCARBONS (mglkg) 

NWTPH-HCID 

NWTPH-Dx (mglkg) 

NWTPH-G (mglkg) 
TPH-Gasoline Range 

PRIORITY POLLUTANT 
METALS (mglkg) 

Sile­
Specific 

Background 

--

RITERtA 
Risk-Based Concentrations 

Soil Ingestion. Dermal Volatilization to 
Contact, and Inhalation Outdoor Air 

Excavation 
Worker I Occupational 

80,000 

7/19/05 \\Edmdala\wproc\231\009\132\Phlll RI 071905\Phlll RI RPCApp C PHil >3 

TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CF 

Leadllng to 
Groundwater aX1S (14-17) 

0210067 -05A 
Occupational 10108/02 

110 NA 

PHASE II STUDY AREA (>3 FT) 

CF 

OX2S (15-16) 
EM10A 

06/14/02 

NA 

CF 

OX2S (14-17) 
0210067 -04A 

10/08/02 

NA 

CF 

OX3S (15-16) 
EM10C 

06/14/02 

NA 

CF CF 

OX3S (14-18) OX4S (15.5-16.5) 
0210067-03A EM10D 

10/08102 06/17/02 

NA NA 

CF 

OX4S (14-18) 
0210067-01A 

10/08/02 

NA 

CF 

OX5S (12-13) 
0309126-05 

09/17/03 

NA 

CF 

OX6S (15-16) 
0309126-04 

09/17/03 

NA 

Page 20 0124 

CF CF CF 

OX7S(12-13) OX8D(135-145) OX8D(22-23) 
0309126-08 0309126·02 0309126-03 

09/18/03 09/16i03 09/16103 

.... 

NA NA NA 

Landau Associates 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
W 
.j::>.. 
<D 
-...J 

TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

Sample Identification: EPA Region 9 
Laboratory Identification: PRGs 

Date Collected: DAF_20 

BETX (mglkg) 
EPA Method SW8021B 

~~~ 

DIOXINS AND FURANS (nglkg) 
Total TEO 

0.03 

12 

210 (g) 

CF 

SCREENING CRITERIA 

Site-
Specific aX1S (14-17) 

Background 021 D067-DSA 
10/08/02 

4B Q052 ~A" 

180 NA 

NA 

NA 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071 905\Phlll RI RpCApp C PHil >3 

PHASE II STUDY AREA (>3 FT) 

CF 

OX2S (15-16) 
EMi0A 

06/14/02 

NA 

NA 

CF 

OX2S (14-17) 
0210067-04A 

10/08/02 

NA 

NA 

NA 

CF 

OX3S (15-16) 
EM10C 

06/14/02 

NA 

NA 

NA 

NA 

CF CF 

OX3S (14-18) OX4S (15.5-16 5) 
0210067-03A EM10D 

10/08/02 06/17/02 

~N" NA 

NA NA 

NA 

NA NA 

CF 

OX4S (14-18) 
021 0067-01 A 

10/08/02 

NA 

NA 

NA 

NA 

CF 

OX5S (12-13) 
0309126-05 

09/17/03 

NA 

NA 

NA 

NA 

CF 

aX6S (15-16) 
0309126-04 

09i17103 

NA 

NA 

NA 

NA 

Page 21 of 24 

CF CF CF 

OX7S (12-13) QX8D (13 5-145) OX8D (22-23) 
0309126-08 0309126-02 0309126-03 

09/18/03 09/16/03 09/16/03 

~~M NA NA 

NA 

NA NA NA 

NA NA NA 

Landau Associates 
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SCREEN1N RITERIA 
Risk-Based Concentrations 

Site- Soil.lngestion, Dern:al Volatilization to Leaching to 

Sample Identification: EPA Region 9 Specific I GonIa;!, and Inhalation Outdoor Air Groundwater 
Laboratory Identification: PRGs Background Excavation 

Date Collected: OAF 20 Worker Occupational Occupational 

SEMIVQLATILES (mglkg) 
EPA Method SWB270 

2,6,DiCilmlolnene 0,0001, " " 

Acenaphlhene 570 " " 

Anlhlacene 12,000 " 

8 " E'~' ,59, 
" 

"L '" 84 (b) " 

"'" 
3600 (c) " 

,C~Ib~'2'", ~,6 " " " 

,£c~~:~ 2, ;7' 59 " 

1;;1~t: 
6"~:B~i)iphlhalale .n 2'~' " 

FI;o7~oiheo~ 4300 " " " " 

0,5 
,0,0 

" 

,':0I;:~ ,'0," "'''''''';''''' 
Naphlhaleoe' .;,' 84 

!'Bsc;., 
20,000 

,;:f\~ 
;'5:tT\ 

Ph.ena~tI1rene~ '84(0) 
Ei;!\"L1$4' 

,'0 

SEMIVQLATILES (mglkg) 
EPA Method SW8270SIM 

~,:,~,~~th:n. 570 " " " " 

,l$ ',"",l$0'jE.-"!, '~"" ,- ''''i 
Anlheaceo. 12,000 ,,," ",,~ , 

8 59 " " 

R, 84(") ~," 
" 

:/!ft' 

E';,c;;se:!,. 160 
,',i 

. ~'59,OOi:i 
" ,.,,;; 

~~~~~:;'i 4300 
,,' ',= U;:±',0£?::E ~"', ciJ 

=, ,,:!!i'll": ~ ,i§'T; , "i:"l.::""'"' ,ililizrii'fst: 'll 'D',.,~ 

,r:~o,~~d~:C,~ 14 ,590 " 

L',!,,'!!!\l;Q(!lrLJlF,02 
Phenanthrene 84 (b) " " 

CHLORINATED PHENOLS (mglkg) 
Method B040/8270SIM 

I Pentachlorophenol 0.03 " 

7/19/05 \\Edmdata\wprocI,231\009\132\Phlll RI Q71905\Phlll RI Rpt_App C PHil >3 

TABLE C-6b Page 22 of 24 

SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 
PHASE" STUDY AREA (>3 FT) 

CF CF 

OX8S (13,5-14 5) OX9S (12 5-13) 
0309126-01 0407078-01 
09/16/03 07/14/04 

'ce 'E ',', NA 
NA 

"LL
NA 

4c"''', 

,,:"A .,N€, 
NA 'NA" 

NA NA 

A7 

NA NA 

:r:!~ ,J~::: 
'NA ,!!b ll'~Z5'''' 

":'r'J¥:;r:;~_NA'lc~ 

'Nil, 7 "p,ok ,E':';:,:E~'P 
"',~r 
"~~" 00H' 'N'; 

::?if:, 
N, NA 

NA NA 

NA NA 
' ''O, 

NA NA 

NA NA 
i!!fi£~'! i';0N,~. .~=~r'001 'D, 00 

NA NA 

NA N~A 

NA NA 

NA NA 

NA NA 
t50,,,,;i'Ef"~7" 

3.22 NA 

Landau Associates 
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SCREENING CRITERIA 
Risk-Based Concentrations 

Site- Soli Ingestion, Dermal Volatilization to 
Sample Identification. EPA Region 9 Specific Contact, and Inhalation Outdoor Air 

Laboratory Identification" PRGs Background Excavation 
Date Collected DAF 20 Worker Occupational 

VOLATILES (mg/kg) 
EPA Method SWB260 

,1 ,'- .'ii .• ij/E.". 4'li;~O,OI\ 790 

1,3,5.T - -- -- .. ~?OE2 
'".~."'"~' . 

1'.::';2(') --

';~~~:~ 0.03 9400 48 

~thylbe",ene _13 

m,p-Xylene 210 (g) 
· .• iIi:-: ,,·,,-·.,oW __ .-. 

Methyl tert-bct~ ether -- --
-:--

.1".0: ."";.-
n-Bctylbe",ene 

a-Xylene_ 21O(g) -- -- --

--'ilt-'!i .j.A'!i,,-;: .. ~. 
HYDROCARBONS (mglkg) 

NWTPH-HC1D 
Gasoline _ -- 80,000 

~?~ -- -- -- --

TPH-Diesel Range -- --

TPH-MatDc Oil -- -- --

NWTPH-G (mg/kg) 
TPH-Gasoilne Range 80,000 

PRIORITY POLLUTANT 

METALS (mg/kg) 

.~?, 5 Ii) A"enie (7060) '''' ." 
~J6010) 

d"-" 1~;Ii'\;_; 
.191 -- --.. _ ...... - '17.-=;;'",· 

Nickel (60101 w; ill,!: f0'il'l:llc.'ff,,()Vo 
214 --

Cadmium (60t 0) B --

7/19/05 \\Edmdala\wproc\231\009\132\Phlll RI 071 905\Phlll RI RpCApp C PHil >3 

TABLE C·6b Page 23 of 24 

SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 
PHASE II STUDY AREA (>3 FT) 

CF CF 

Leaching to 
Groundwater OX8S (13.5-14.5) OX9S (12 5-13) 

0309126-01 0407078-01 
Occupational 09/16/03 07/14/04 

5.~. NA NA 

'I'. .NA • NA 

-- .NA NA_ 

0.052 _NA~""-- ;.~, 

NA NA 

.*" iTT 
NA NA 

0:30 .. NA NA 

-- .~A ~~;;c: 

100 (g) iiA ,~:]r:: 
-- N" NA 

110 NA NA 

-- NA NA 

_N.\.;. 

NA 

110 NA NA 

-- NA NA 

NA _NA 

-- NA NA 

-- NA •• N.A. 
;'Jil"j'i3::~. 

Landau Associates 
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TABLE C-6b 
SUMMARY OF DETECTED ANALYTICAL RESULTS IN SOIL: 

CF' 

SCREENING CRITERIA 
Risk-Based Concentrations 

Site-
Sample Identification" EPA Region 9 Specific OX8S (13.5-14.5) 

Laboratory Identification: PRGs Background 0309126-01 
Date Collected DAF::20 09/16/03 

BETX (mglkg) 

EPA Method SW8021 B 

DIOXINS AND FURANS (ng/kg) 

Total TEO 

7/19/05 \\Edmdala\wproc\231\009\132\Phlli RI 071905\Phlll RI Rpt_App C PHil >3 

NA 

PHASE II STUDY AREA (>3 FT) 

CF 

OX9S(125-13) 
0407078-01 
07/14/04 

NA 

Page 24 of 24 
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TABLE C-7 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

SOIL FOOTNOTES 

U = Indicates compound was analyzed for, but was not detected at the reported sample detection limit. 

UJ = Data validation flag indicating the analyte was not detected In the sample; the reported sample detection limit is an estimate. 

J = Data validation flag indicating the analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample. 

NA = Not analyzed. 

Bold indicates value is a detected constituent. 

Box indicates value exceeds one or more screening criteria. 

(a) Risk-based concentration not available due to lack of toxicity data; therefore, the risk-based concentration for the structurally similar compound and mode of toxic action (toluene) was used for the comparison. 

(b) Risk-based concentration not available due to lack of toxicity data; therefore, the risk-based concentration for the structurally similar compound and mode of toxic action (naphthalene) was used for the comparison. 

(c) Values calculated using equation 10 in EPA's Soil Screening Guidance (EPA 1996). 

(d) Risk-based concentration not available due to lack of toxicity data; therefore, the risk-based concentration for the structurally similar compound and mode of toxic action (bis(2-Ethylhexyl)phthalate) was used for comparison. 

(e) Risk-based concentration not available due to lack of toxicity data; therefore, the risk-based concentration for the structurally similar compound and mode of toxic action (Di-n-butylphthalate) was used for the comparison. 

(f) Risk-based concentration not available due to lack of toxicity data; therefore, the risk-based concentration for the structurally similar compound and mode of toxic action (benzene) was used for the comparison. 

(g) Value is for total xylenes. 

(h) Criteria less than site-specific background. 

(i) SLVs shown are for Arsenic III. 

U) Site-specific background concentration was determined for arsenic during the COPC screening process of Phase I and II soil. However, since that time, additional information obtained from DEQ indicates that arsenic 
background in the Portland area are typically about 5 mg/kg (DEQ 1999). 

(k) SLVs shown are for Chromium III. 

7/19/05 \\Edmdataiwproc\231\009\132\Phlll RI 07190S\Phlll RI Rpt_App C Soil Footnotes 

Page 1 of 1 
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Sample Identification: 
Laboratory Identification: 

Date Collected" 

SEMIVQLATILES (pg/L) 

EPA Method SW8270 

HYDROCARBONS (mg/L) 

NWTPH-HCID 

Oregon SLVs· Surface Water 

Mammals 

Oregon Ambient Water Qualitv Criteria 
Fish 

Fresh 
Acute 

Fresh Consumption 
001 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 0719051Phlll RI Rpt App D Upper GW 1 

SCREENING CRITERIA 

TABLE D-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

National Recommended Water Qualily Criteria Risk·Based Concentration 
Construction Volatilization 

and Excavation 10 Outdoor Air 
Sire.. 

Fresh Fresh Organism Specific 

MTF 

GW2·1 
0108228-1 

MTF 

GW3-2 
0108228·03 

MTF 

GW28-1 
Dupof GW3-2 

0108228-02 

MTF 

GW9-1 
0110174-01 

MTF 

GW9-2 
0110174-02 

MTF 

GW9-3 
0110174-03 
10/2412001 

Page 10150 

Landau Associates 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
W 
01 
o 
.j::>.. 

Ore on SL Vs - Surface Water Ore on Ambient Water Quail Criteria 

Sample Identification" Fish 
Laboratoryldentl1lcation Fresh Fresh Consumption 

Date Collected Aquatic Birds Mammals Acute Chronic Oc' 

NWTPH·Dx 
TPH-D,,,.' Ra'g. 

NWTPH-G 

TPH-Gasoline Range 

PRIORITY POLLUTANT 

METALS (mg/L) 

BETX(Jtg!L) 

EPA Method SWB021B 

DIOXINIFURANS (nglL) 

EPA Method SW8290 

Total TEO 5.1E-06 

7/19/05 \\Edmdata\wproc\231\0091132IPhlll RI 071905\Phlll RI RpCApp D Upper GW 1 

TABLE D-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE 11/ RI 

SCREENING CRITERIA 
National Recommended Water Quam Criteria Risk-Based Concentration 

Construction Volatilization Slte-
Fresh Fresh Organism and ExcavatIOn to Outdoor Air Specific 

CMC Acute eee Chronic 0" Worker Occupational Background 

,~' 
,~ 

12 

__ O.Q09 

_OO§? 

Page20150 

MTF MTF MTF MTF MTF MTF 

GW28-1 
GW2-1 GW3-2 DupofGW3-2 GW9-1 GW9-2 GW9-3 

0108228-1 0108228-03 0108228-02 0110174-01 0110174-02 0110174-03 

8/30/2001 8/30/2001 8/30/2001 10124/2001 10124/2001 10/24/2001 

6,35 J NA NA 19_6 J 2.93 J 2.81 J 

3.46 NA NA NA NA 4.44 

NA NA NA NA 

NA NA NA NA NA NA 

Landau Associates 
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Sampleldentiflcalion I 
Laboratory IdentlflcalfOn. 

DaieCollecled: 

HYDROCARBONS (mglL) 

NWTPH-HCID 

Oregon SL Vs - Surface Water 

Aquatic Birds Mammals 

Oregon Ambient Water Quality Criteria 
Fish 

Fresh Fresh Consumption 
Acute Chronic Onlv 

7/19/05 \\EdmdatalwprocI231\0091132IPhlli RI 0719051Phlll RI Rpl_App D UpperGW 1 

SCREENING CRITERIA 

TABLE 0·1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

Risk-Based Concentration 

MTF 

Construction Volatilization I Slte- I GW9-4 
and Excavation to Outdoor Air Specific 0110174-04 

Worker Occupational Backqround 10/24/2001 

Page 3 of 50 

MTF MTF MTF MTF MTF MTF 

GW12-1 GW13-1 GW13-2 GW14-1 GW16-1 LW4S 
0108228-04 0108228·08 0108228-05 0108228·06 0108228-07 FY82K 
8130/2001 8/30/2001 B130/2001 8/30/2001 8.130/2001 10/24/2003 

Landau Associates 
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Ore onSLVs-SurfaceWater Oregon Ambient Water Quality Criteria 

Sample Identification Fish 
laboratory Identification Fresll Fresh Consumption 

DateColiecled. A uatie Birds Mammals Acute Chronic Only 

NWTPH·Cx 

_TPH-Diesel.R~og, _ 

NWTPH~G 

TPH-Gasoline Range _. _. .-

PRIORITY POLLUTANT 

METALS (mglL) 

A,,~ci'(7060) ~15jiJn ... 18.11.1.. 6 034 015 0.00014 (gin 

COPP'-, (6010) 0-009 341 53 0.05 (I) 0011 (I) . -

~;;;e: 160101 ,0 •• 052 562 38 033(1) 0052 (I) 46 

BETX (pg/L) 

EPA Method SW8021B 

B,,,ece '30_ . 200000. S300('1 51 (gl 

.l?'"~"'. ~, 

9.8 .. . 104000 117500 (,) 15,000 

DIOXINIFURANS {nglL) 

EPA MethOd SW8290 

Total TEO .- S.1E-06 

7/19(05 \\Edmdatalwproc\231\009\132\Phlll RI 071905\Phlll RI RpCApp 0 Upper GW 1 

SCREENING CRITERIA 

TABLE 0-1 
SUMMARY OF DETECTED ANAL YTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE'" RI 

National Recommended Water Quality Criteria Risk·Based Concentration 

Construction Volatilization Site-

Fresh Fresh Organism and Excavation to Outdoor Air Specific 
CMC Acute) cee Chronic Only Worker Occupational Background 

.. - ._-

-- -- _. 12 

0.34 (') 015[') O,00014(~)_ .- .'. 1.5 

0013 0.009 _ . _ .. 0.004 

047 0.052 46 _. --. 001 

51 1700 -'-~OO9. 

~OO,OOO 78.000, -.. 

.-

Page 4 of 50 

MTF MTF MTF MTF MTF MrF MTF 

GW9-4 GW12-1 GW13-1 GW13-2 GW14-1 GW16-1 LW4S 
0110174-04 0108228-04 0108228-08 0108228-05 0108228-06 0108228-07 FY82K 
10/24/2001 8/3012001 8/3012001 8130/2001 8/30/2001 8/30/2001 10/24/2003 

NA.l:"I .'.67 .J. •• ~.42 J 2.11 ~.A 1.37 . 0.26 

.= 

NA NA 1.88 1.02 1.57 2.92 NA 

0.0381 0.0393 0.0198 0.0215 --"'-O~75~, --",1)2;3'_ 0.001 

.. 0.2'~0.;!. ... 00100 U 0.0100 _omoo U 00100 U ~";;'~~;o C'" ;~~i-': 
0.Q0500 U 0,66566 ... O~05QO u 0005_00 U 0.00500 U 000500 U 001 U. 

NA NA .• NA •. ~A NA NA NA 

NA NA NA NA NA NA_ NA 

NA NA NA NA NA NA NA 

Land au Associ ates 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

SEMIVOLATILES (pg/L) 

EPA Method SW8270 

HYDROCARBONS (mg/L) 

NWTPH-HCID 

Ore~on SLVs - Surface Water 

Aquatic Birds Mammals 

Oregon Ambient Water Quality Criteria 
Fish 

Fresh Fresh Consumption 
Acute Chronic Onl 

7/19/05 \\Edmdata\wproc\231\009\132IPhlll RI 07190S\Phlll RI RpCApp 0 Upper GW 1 

TABLE D-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

MTF 

SCREENING CRITERIA 
National Recommended Water Quality Criteria 

Fresh 
CMC(Acule 

Fresh 
CCC(Chronic 

Organism 

001 

Risk-Based Concentration 
Construction Volatilization 

and Excavation to Outdoor Air 
Worker Occupational 

Site- I lW4S 
SP'. elfle 0402113-07 

Background 2/23/2004 

MTF 

LW4S 
0408036-08 

8/512004 

MTF 

LW45 
0411066-12 
11/11/2004 

MTF 

Dupef LW4S 
0411066-01 
11/11/2004 

MTF 

LW8S 
FY64L 

1012112003 

MTF 

LW8S 
0402113-09 
2123/2004 

MTF 

Lwas 
0406059-07 

6/912004 

MTF 

Dupof LW8S 
0406059-06 

61912004 

Page50f50 
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Ore on SLVs - Surface Water Ore on Amilient Water Qualit Criteria 
Sample Identification Fish 

Laboratory IdentificatiOn" Fresh Fresh Consumption 
Dale Collected: Aquatic Birds Mammals Acute Chronic Only 

NWTPH-Dx 

TPH-D;"" Rao" -- -- -- --
-~1 ""S ~ __ ~ 

NWTPH-G 

TPH-Gasolme Range -- --

PRIORITY POLLUTANT 

~~:~~~7;~L) 015 UI (') l(iI 0,34 0,15 0,0001-1 (,WI 

COPP" (601 D) .0,009 341_ 53 OO~, 0~01 m --
N;,k" (6010) 0,052 562 _ 3~ 0,33 (It O,05~(IL 4,6 

BETX{pg1L) 
EPA Method SWS021B 

,~~o~J~~ 230, 200000 5300 (a) . '~ ,,1,1 
Tol",c, 9,. -- 104000 17500(al -- 15,000 

DIOXINIFURANS (ng/L) 

EPA Method SWB290 

Total TEQ 5.1E-06 

7/19/05 IIEdmdalalwprocI231\0091132\Phlli RI 07190SlPhili RI Rpt_App D Upper GW 1 

SCREENING CRITERIA 

TABLE D-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

National Recommended Water Qualit Criteria Risk·Based Concentration 
Construction Volatilization Site-

Fresh Fresh Organism and Excavation to Outdoor Air Specific 
CMC Acute eee Chronic Dcl Worker Occupational Background 

-- --- ---
'll?1 

,IS,,*',£"5"'0i ~-- -" ,- -,117-n"',-"81 

-- 12 

0,34 ('j 0,15 (') 0,00014 (') ,- ---
0.Q13 O,OO~ -- 0,00' 

.0.4,. 005~_ 46 -- ),01_ 

51" ,l?OO, ,}~g02_ ,3'>""" .. 

200,000 78,000 --- ---

---

Page6of50 

MTF MTF MTf MTF MTF MTF MTF MTF 

X X 
LW4S LW4S lW45 Dupof LW4S LW8S lW8S LW85 DupofLW8S 

0402113-07 0408036-08 0411066-12 0411066-01 FY64L 0402113-09 0406059-07 0406059-06 
2123/2004 8/5/2004 11/11/2004 11/11/2004 10/21/2003 2/23/2004 619/2004 6/912004 

,0~4jJ_ ,02.i~ l;;""'-'1,i'l~~,.i'_1C!_ R24§ LJ, ,3,~_ ,"1 '-'-' ',36 , 
-~--

NA NA NA NA 4_6 9.23 S.62 8.37 

q,oo,-u 0,001 0,001 U 0,001 0_021 ?_O" 0,0225 1.022. 

0,01 U 0.Q1 U Q,01U ~01L 0,007 O,OlU '"n9r~:~-. ~~ 
0,005 O,O~5 00121 U 0012'- 0,02_ OOOSU °005U 0005U '. 

NA, ._N~_ ,N~ NA NA NA NA NA 

NA ,~!: -~-~ NA NA NA NA NA 

NA NA NA NA NA NA NA 

Landau Associates 
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Sample Idenlificallon: 
laboratory Identification' 

Date Collected' 

SEMI VOLATILES (pgIL) 

EPA Method SW827Q 

HYDROCARBONS (mglL) 

NWTPH-HCID 

Oregon SL Vs - Surface Water 

Aquatic Birds Mammals 

Oregon Ambient Water QualJty Criteria 
Fisll 

Fresh Fresh Consumption 
Acute Chronic Onl 

7/19/05 \IEdmdatalwproc'l231\0091132\Phlll RI 0719051Phlll RI RpCApp 0 UpperGW 1 

TABLE 0-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria 

Fresh 
CMC (Acute 

Fresh 
CCC(Chronic 

Organism 
Dcl 

Risk-Based Concentration 
Construction Volatilization 

and Excavation to Outdoor Air 
Worker Occupational 

Slte­
Specific 

Back~round 

MTF 

LW8S 
0408036-02 

8/5/2004 

MTF 

LW8S 
0411051-09 
11/9/2004 

MTF 

LW13S 
FY82E 

10/2312003 

MTF 

LW13S 
0402113-06 
2123:2004 

MTF 

LW13S 
0408036-07 

815/2004 

MTF 

LW13S 
0411066-16 
11/11/2004 

MTF 

LWt9S 
FZ040 

10/2812003 

MTF 

LWt9S 
0402115-04 
2124/2004 

Page 70150 

Landau Associates 
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Ore on SLVs· Surface Water Oregon Ambient Water Quality Criteria 
Sample Identification Fish 

Laboratory Identification: Fresh Fresh Consumption 
Date Collected: A ualic Birds Mammals Acute Chronic Oel 

NWTPH-Dx 

TPH,Dla,.' Raega " 

",~ 
'~',," 

NWTPH-G 

TPH-Gasoline Range " 

PRIORITY POLLUTANT 

METALS (mg/L) 

_Ae>',,", (7£60), 01511)(') 18m 6 ,034 0,15 000014 (gin 

Co"e;(6010) 0,009 341 53 0,05(1) 0011(1) " 

N~k~I(60'.0 .0,052, 562 38 ),33, ),052 (Ii 

BETX(PgIL) 

EPA Method SW8021B 

8e~eea_ 130 ,2000~0 5300Ja) 51 (g) 

T~I;;Qe, ',8 104000 17500 (a) 15,000 

OIOXINlFUAANS (ngll) 
EPA Method SW8290 

Total TEO S.1E-06 

7/19105 \\Edmdala\wprocI.23110091132\Phlll RI 071905\Phlll RI RpCApp 0 Upper GW 1 

SCREENING CRITERIA 

TABLE D-l 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

National Recommended Water Quality Criteria Risk·Based Concentration 
Construction Volatilization Slte-

Fresh Fresh Organism and Excavation to Outdoor Air Specific 
CMC Acute CCG(Chronlc). Only Worker Decu atlonal Background 

,ii, '"""',' "jic .'" 
12 

034(') a 15f') 0°00'4 1:1 " '" ,',5 

, 0,()13., , 0,,009_ 0.004 

0,47 0,052 4,6 '"" 0,01 

51 ,,~0,2, 13000 

2a"~:~;0=" "7~."0, 
• ,,'n., 

"" "" '"" '"" 

Page 8 of 50 

MTF MTF MTF MTF MTF MTF MTF MTF 

LW8S LW85 LW13S LW135 LW13S LW13S LW195 LW19S 
0408036-02 0411051-09 FY82E 0402113-06 0408036-07 0411066-16 FZ040 0402115-04 

815/2004 11/9(2004 10/2312003 2123/2004 8/5/2004 11/11/2004 10/28(2003 2124/2004 

5," 4,11 NA NA 
"",'kiC~',;;· 

,~244,U U 

",' 

4.44 4.37 NA NA NA NA 1,1 1.33 

":';~~~~ 0,0239 NA NA NA 0,001 0,046 0,0402 

0,01 U, O,o.lU, NA ,NA, NI'. _[ ~ ,~ ,0002 ~ 0,01 

0,005 U 0005 U NA NA NA ~, ,001 U 0:005 U-

NA NA NA NA NA, N" NA "~'c. ,~~, 
NA NA NA N, ""'"~~,4 NA NA ,';',A 

, ".=~'r=' 

NA NA NA NA NA NA NA NA 

Landau Associates 
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Sample Identification 
Laboratory IdentificatiOn" 

Dale Collected: 

SEMIVOlATlLES (pg/L) 

EPA Method SWB270 

VOLATilES (pg/L) 

EPA Method SW8260 

HYDROCARBONS (mg/l) 

NWTPH-HCID 

Dreaon SL Vs - Surface Water 

Aauatic Birds Mammals 

Oregon Ambient Water Quality Criteria 
Fish 

Fresh Fresh Consumption 
Acute Chronic Onl 

7/19/05 \IEdmdata\wproc\23110091132\Phlll RI 07190S\Phlll RI Rpt"App D Upper GW 1 

TABLE D-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria 

Fresh 
CMC(Acuta 

Fresh 
eeG(Chronic 

Organism 
001 

Risk"8ased Concentration 

Construction Volatilization Site· 
and Excavation to Outdoor Air Specific 

Worker Occupational 8ack~round 

Page 9 of 50 

MTF MTF MTF MTF MTF 

LW19S LW195 LW19S LW20S LW20S 
0406050-12 0408056-08 0411059-01 FZ04M 0402115-02 

618/2004 819/2004 11110/2004 10}28/2003 2/2412004 

Landau Associates 
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Oregon Sl Vs - Surface Water Oregon Ambient Water Quality Criteria 
Sample Identification. Fish 

Laboratoryldentrflcation Fresh Fresh Consumption 
Date Collected: Aauatic Birds Mammals Acute Chronic Only. 

NWTPH-Dx 

TPH-O,e,,1 Reo" --
,~. 

NWTPH-G 
TPH-Gasoline Range 

PRIORITY POLLUTANT 

METALS (mglL) 

A,,,"le (7060) 0.15 iii (') ... 1_8 0) .. 6 ,,34_ _0'15 ... 00001, (o)(') 

C'opp.e!{6O,OI 0.009 341 , .53. 0.05 (I) 0.011 (I) --

N"kel (6010) 0.052 562 38 '1r~3{!9 0.052 (I) 46 

BETX (pgIL) 

EPA Method SW8021 B 

Be",", 

H'''' 
130 200000 5300 (a) 52,(0) 

~~ 9 .• 104000 ';5<;2 (a) 5.000."" 
,~ ,", 

DlOXIN/FURANS (nglL) 

EPA Method SW8290 

Tolal TEO -- -- S.1E-06 

7/19/05 \\Edmdatalwproc\23110091132IPhlll RI 071905\Phlll RI RpLApp D Upper GW 1 

TABLE 0-1 
SUMMARY OF DETECTED ANAL YTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk-Based Concentration 

Construction Volatilization Site-

Fresh Fresh Organism and Excavation 10 Outdoor Arr Specific 
CMC(AcLrte). eeC(Chronlc) Only Worker Occupational 8ackground 

---
,~ ,ex 

12 

0.34 n ~15 (1 0.00014(') -- --- 1.5 

_ .. 0013 D.009 -- 0.004 

.S47~ .0052 4.6 --- ,,,,2:~,,,tl 
- "' . --'¥~·Y'" 

.?1, 1700 ,. 13099 

·;~i:i· ~,~~,gg~. .. ,,~ -
-- -- ---

MTF 

LW19S 
0405050-12 

6/8/2004 

7_12 

1.28 

0.0393 

0.01 

ie!. -4¥~·8i.°~~· 

" 

_l"Ao 

NA 

NA 

Page 100f50 

MTF MTF MTF MTF 

lW195 LW19S LW20S LW20S 
0408056-08 0411059-01 FZ04M 0402115-02 

8/9/2004 11110/2004 10/28/2003 2/24/2004 

6.15 5.32 -~.~ , 6:77~ 
_BX_, " ;= 

0.786 1.3 0.96 1.' 

~ ~ 0'04. 0.0204 

0.1591 001 U 0002 U _001 U_ 

__ 0005U 0005 U 0.01 U 0.005 U 

" 

~A. NA NA 

NA _~~'0?F-_~;H' 
.:.~a 

NA NA NA NA 

Landau Associates 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
W 
01 
-->. 

W 

Sample Identification 
Laboratory Identification 

Date Collected 

SEMIVQLATILES (pg/l) 

EPA Method SWB270 

HYDROCARBONS (mg/L) 

NWTPH-HCID 

Oregon SlVs - Surface Water 

Aquatic Birds Mammals 

Oregon Ambient Water Quality Criteria 
Fish 

Fresh Fresh Consumption 
Acute Chronic ani 

7/19/05 I.I.EdmdatalwprocI2311009\132\PI1111 RI 071905\Phlll RI Rpt_App D Upper GW 1 

TABLE D-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria 

Fresh 
CMC(Acute 

Fresh 
CCC(Chronic) 

Organism 
Gol 

Risk-Based Concentration 
Construction Volatilization 

and Excavation to Outdoor Air 
Worker Occur)atlOnal 

Site­
Specific 

8ackClround 

MTF 

Dup of LW20S 
0402115-01 
2/24/2004 

MTF 

lW20S 
0406050-11 

6/8/2004 

MTF 

LW20S 
0408056-09 

819/2004 

MTF 

Dup of LW20S 
0408056-01 

8/9/2004 

MTF 

LW2DS 
0411059-02 
11/1012004 

MTF 

LW21S 
FZ04Q 

10128/2003 

MTF 

LW27S 
FZ04R 

10/28/2003 

Page 11 of 50 

Landau Associates 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
W 
01 
-->. 

.j::>.. 

Ore on SL Vs • Surface Water Oregon Ambient Water Ouallty Criteria 
Sample Ideniification: Fish 

Laboratory Identification. Fresh Fresh Consumption 
Dale Collected AquatiC Birds Mammals Acute Chronrc 0"' 

NWTPH·Dx 

TPH~OI"?'R,"go " 

NWTPH-G 
TPH-Gasoline Range -- --

PRIORITY POLLUTANT 

METALS (mg;L) 

~~~2°..'1,~ 015 (1)('1 18ir) 6 .034 0.15 000014 (gI('l 

Copp,;(6010) 0,009 341 53 .005 i') .011(1) --

~ck';'(601O) o,.~,~. 562 38 133(1) 0052(1) 4" 

BETX (pg/L) 

EPA Method SW8021 B 

B",,""' 130 200000 5300(,) -- 51 (01 

T"~'"~ 9~B 104000 117500 (,) .1.5,000 

~'e, 

OIOXIN/FURAN$ (nglL) 

EPA Method SW8290 

TotalTEQ .. .. S.lE-06 

7/19/05 \\Edmdata\wproc"23110091132\Phlll RI Q7190S\Phlll RI Rp'-App D Upper GW 1 

TABLE 0-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk·Based Concentration 

Construclion Volatilization Site-
Fresh Fresh Organism and Excavation to Outdoor Air Specific 

CMC Acute cee Chronic Only Worker Occupational Background 

bb,,';;C 
" '" '" 

.,'",'" 

12 --, 

0.34(') ,2)5 £I, 0,00014 iJ --'. ,~~. 

0.013 0.009 -- .0004 
" 

0,47 0.052 4't" I""., 0.01 

51 1700 13000 

,,00,000. .'!,?9.0, ,'" 

-- -- .. 

Page 12 of 50 

MTF MTF MTF MTF MTF MTF MTF 

X X 
DupallW20S LW20S LW20S Dup of LW2aS LW20S LW21S LW27S 

0402115-01 0406050-11 0408056-09 0408056-01 0411059-02 FZ04Q FZ04R 
2/24/2004 6/812004 8/912004 8/9/2004 11110/2004 1012812003 10128/2003 

-,,29 1".7 9.21 6,43 SE,'~'~= 4,3 4,4 

1.23 0.981 0.783 0.676 1.21 ~ 1,' 

0.0188 0,0293 0.0317 0,031 0,0336 0,(12', ,~~ 

,OOl:.;;!. 0.01 D:605l 0.01 UJ 001 U 0,00' ,~~, 
O,O!' 0005 0.005 ,"~~~~ 0.005 U 001 U 001 U 

"A NA . ~A NA ,NA, NA NA 

NA NA NA NA

s 

~:~A,",,~ NA NA 

'''''' , 

NA NA NA NA NA NA NA 

Landau Associates 
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Oregon SLVs - Surface Water Oregon Ambient Water Quality Criteria 
Sample Identification Fish 

Laboratory Identification Fresh Fresh Consumption 
Date Collected: A uatic Birds Mammals Acute Chronic 0" 

SEMIVOlATILES (pgIL) 

EPA Method SW8270 

EPA Method SW8270SlM 

Pentachlorophenol 1800 19 (c) 15 (e) 

PAHs{pglL) 
EPA Method SW8210 - SIM 

NWTPH-HCID 

7/19/05 \\Edmdala\wproc\231\009\132IPhlli RI 07190SIPhili RI Rpt_App D Upper GW 1 

SCREENING CRITERIA 

TABLE D-1 
SUMMARY OF DETECTED ANAL YTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

Risk-Based Concentration 

MTF 

Construction Volatilization I Site- I LW27S 
and Excavation 10 Ou!do~r Air Specific 0406072-01 

Worker OcculJatronal Backqround 6/10/2004 

NA 

Page 13 of 50 

MTF MTF MTF MTF MTF MTF 

LW28S LW28S RW' RW' RW, RW, 
0402080-02 0406040-01 FY72J 0402086-10 0406074-10 0408025-01 

2/17/2004 617/2004 10122/2003 211812004 6/10/2004 81412004 

NA NA NA NA NA NA 

Landau Associates 
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Oregon SL VS - Surface Water Oregon Ambient Water Quality CrIteria 
Sample Identification Fish 

laboratory Identification Fresh Fresll Consumption 
Date Collected Aauatic Birds Mammals Acute Chronic 0,1 

NWTPH-Dx 

T!':f:"""'CR~e~9~~ ee"e'ue , e 0fW' c," 
~.,w"e,$$.' 

NWTPH-G 

TPH-Gasoline Range 

PRIORITY POLLUTANT 
METALS (mg/l) 

e~~!,~7Q60), 0,15 (I) (') 18 UI .. ~. 0.'4 •. 01.5e 000014 (gil') 

Coppe, (6010) 0,009 341 53 005(1) .e'c°'-'J'L 

N<Ok,' (6010) 0,052 562 38 0.33 (I) 0052{I) 4.6 

BETXiJ!g/L) 
EPA Method SW8021 B 

Be"", ~30. 200000 5300 (o) ,51J9t 

Tol"~oe 9,' 104000 17500 (0) 15,000 

DIOXINfFURANS (nglL) 
EPA Method SWB290 

Total TEO ee ee S.lE-06 

7/19/05 I\Edmdala\wprocI23110091132IPhlli RI Q719051Phili RI RpCApp 0 Upper GW 1 

TABLED-l 
SUMMARY OF DETECTED ANAL YTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE'" RI 

SCREENING CRITERIA 
National Recommended Water Quality CriterIa Risk-Based Concentration 

Construction Volatilization Slte-
Fresh Fresh Organism and ExcavaliOn to Outdoor Air Specific 

CM~_l.ll.cutEll eee Chronic 0,1 Worker Occu allona! Back round 

ee, 

12 

0.34(') 0,15 (') 000014 (') ee 1.5 

og1L •. ,~,0~9~ eee 0.004 

f]J".",,~_e "'ee e,:~.-"~ ,~ 

.B~~ 0052 4.6 001 

Ie"'''' 

~1 \I°'!. , '"000 

200mO 78,000 
I'" , 

:~:":li: 
·'''n~e"., 

e,e eee 

Page 140f50 

MTF MTF MTF MTF MTF MTF MTF 

LW27S LW28S LW28S RW1 RW1 RW1 RW1 
0406072-01 0402080-02 0406040-01 FY72J 0402086-10 0406074-10 0408025-01 
6/10/2004 2/17/2004 617/2004 10/22/2003 2/18/2004 6/1012004 814/2004 

e~2'_ uo}~,\'. 0.331 5.8 11,2 J NA 6.12 

1.66 0100 U 0.100 U 7,0 6,3 NA 5.48 

~ 0,001 U _0001U ,,0;.~e5~ MOS.2 .O,0118e M06 

001U 001 001 O.OOS 0,01721 0.0286 .~21". 

0005 U 0,005 U M09'. 0.01 U 0005 U ~ =92~2~'L 
;!-~~ 

(e~'_':¥' .,::";, .N~. ,~~e NA NA NA NA, ., 

• '" 'i~: 'x~rf;~::w.itsr?~· NA NA NA NA ie; ~'ii' '" :~e~ "¥'LiliE, ;e;\!i, 

NA NA NA ~ NA NA ~ 

Landau Associates 
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SCREENING CRITERIA 

TABLE D-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

MTF 

Risk-Based Concentration Oregon SLVs - Surface Water Ore on Ambient Water Quality Criteria National Recommended Water Quality Criteria Risk-Based Concentration 
Sample Identification Fish 

Laboratory Identification" Fresh Fresh Consumption 
Date Collected: Aquatic Birds Mammals ACule ChroniC Onl 

SEMIVOlATIlES (Jfg/L) 

EPA Method SW8270 

Toluene 

HYDROCARBONS (mglL) 

NWTPH-HCID 

104,000 117500 (a) 

7/19(05 \\Edmdala\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpl_App D UpperGW 1 

Fresh 
CMC(Acute 

Fresh 
eee (ChroniC 

Organism 
Dol 

200,000 

and Excavation to Outdoor Air I Specific I 0411066-11 
Worker Occupational BackQround 11/11/2004 

78,000 

BTTF 

I 0108238-05 
8/3112001 

Page 150150 

BTTF BTTF BTTF BTTF BTTF BTTF 

_3-1 GW24-1 GW24-2 GW25-1 GW26-1 GW27-1 
0108238-07 0109006-02 0109006-03 0108238-06 0108238-08 0109006-04 

8/31/2001 9/412001 9/4/2001 8/31/2001 8/31/2001 9/412001 

Landau Associates 
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Oregon SLVs - Surface Water Oregon Ambient Water Quality Criteria 

cS'~Ple ~d'ot'""jIOO Fish 
Fresh Fresh Consumption 

'''''Collected' Aquatic Birds Mammals Acul8 Chronic Only 

NWTPH-Dx 

TPH-DI",I Reo9' 

NWTPH-G 

TPH-Gasoline Range ,-

PRIORITY POLLUTANT 

METALS (mglL) 

A"'~I' (7060) 015U)n 18 ()) 6 0.34 015 000014 (g)(1 

-"-"P~6_~ 0.009 341 53 0.05 (II 0.011 (I) --

j-J;?.k;'~(6,£1~ 0.052 ,562 38 033 (I) 0.052 (II ". 
"-

BETX IJigJL) 
EPA Method SWa021B 

B"wee 130 .. 200!0,O 5300 (0) 51 (9) 

Tol;", 9,' -- .1040'00 175201el 16,000 

'.-
DIOXINIFURANS (ngIL) 
EPA Method SW8290 

Total TEO -- .. -- -- -- 5.1E-06 

7/19/05 I\EdrndalalwprocI231"0091132IPhlll RI 07190S\Phlll RI Rpt_App D UpperGW 1 

SCREENING CRITERIA 

TABLED-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

National Recommended Water Qualit Criteria Risk-Based Concentration 
Construction Volatilization Site-

Fresh Fresh Organism and Excavation 10 Outdoor Air SpeCific 
CMC Acute cee ChroniC 001 Worker Occupational Background 

-- --
'~l! 

n 

-- 12 

.. 0.34(') D .. 15C1 .. 000014 n. 1.5 

0.013 _0,0~9, 0004 

_.047 0.052 " 
1£·' 

-' 0.01 

,1£,.£.,.£,,= 

51 '."0. £:~?~.-, 
20~,00-O -78,000 --

I" .,,~" 

Page 1601 50 

MTF BTTF BTTF BTTF BTTF BTTF BTTF BTTF 

RWI GW22-f GW23-1 GW24-1 GW24-2 GW251 GW26·1 GW27-1 
0411066-11 0108238-05 0108238-07 0109006-02 0109006-03 0108238-06 0108238-08 0109006-04 
11/11/2004 8/31/2001 8/31/2001 9/4/2001 9/4/2001 8/31/2001 8i31/2001 9/412001 

NA .N!> ... 4,.!.' NA ,~:,U" p," 
_N.A_ NA_ :.~,.'" 

'W ~_~= 

NA NA 1.65 J NA NA NA NA NA 

~ 0,0248 0,0353 0,00521 0,019 0.,00658 .. 0,0315 O.OOeOO U 

)01 0.0100 U 0.0100 0,05771 ),0100 00100 U .0.0100 U . 0.0100 ~ 

'.Oll._-
0005 U 000500 U 0,00500 U 0,00740 0.00500 U, .o.OQ500 U 000500 U 000500 U 

NA 
''i!i. 

NA NA NA,.",._ NA NA 
.",. 

NA ,.ciA• '--'. N" _NA, £'iA NA NA 
'iV"""~ 

~ NA NA NA NA NA NA NA 

Landau Associates 
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Sample Identification: 
Laboraloryldentification: 

Date 

SEMIVOLATILES (pg/L) 

EPA Method SW8270 

Oregon SLVs - Surface Water 

Mammals I 

Oregon Ambient Water Quality CriterIa 
Fish 

Fresh Fresh Consumption 
Acute Chronic Onlv 

7/19/05 \\Edmdata\wproc\231\OQ9\132IPhlll RI 0719051PI1111 RI RpCApp 0 Upper GW 1 

SCREENING CRITERIA 

TABLE D-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE'" RI 

Risk-Based Concentration 

BTlF 

Construction Volatilization I SUe- I SCH56-GW 
and Excavation to Outdo?r Air Specific 0110064-01 

Worker OCGu[lalronal 8ackaround 10;912001 

Page 17 of 50 

BTlF BTTF BTlF BTlF BTlF BTlF BTTF 

SCH60-GW SCH61-GW SCH62-GW SCH63B-GW BT-Ot-GW BT-02-GW BT-03-GW 
0110064-02 0110064-03 0110064·04 0110079-01 0207039-01 0207039-02 0207039-03 
10/9/2001 10/9(2001 10/9/2001 10/10/2001 71812002 7/8/2002 7/812002 

Landau Associates 
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Oregon SlVs - Surface Water Oregon Ambient Water Quality Criteria 
Sa.mple Identification Fish 

Laboratory Identification Fresh Fresh Consumption 
Date Collected Aauatlc Birds Mammals Acute Chromc Dol 

NWTPH-Dx 

TPH-D,,,el Roog' --

NWTPH-G 

TPH-Gasoline Range -- -- --

PRIORITY POLLUTANT 

METALS (mgll) 

~~OL 015 "11'1 18 iii 6 0.3' 0.15 0.00014 (oW) 

~. 0.009 341 53. 0.05 (I) 0.011(1) --

N;ok,'(6010) 0_052 562 38 . ~33~) 0052 (I) 46 

BETX (pgIL) 
EPA Method SW8021B 

~i::"'-. 130 -- 200000 -,-':OO_(a) -- 51 (g) 

T~lce~, 9' 104000 17500 __ ~1 -- 15:000-

DIOXINIFURANS (nglL) 

EPA Method SW8290 

Total TEO -- -- -- 5.1E-06 

7/19/05 \\Edmdalalwproc\23110091132IPhlli RI 0719051Phlll RI Rpl_App D Upper GW 1 

TABLED-1 
SUMMARY OF DETECTED ANAL YTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 

National Recommended Water Quality Criteria Risk-Based Concentration 
Construction Volatilization Slte-

Fresh Fresh Organism and Excavation to Outdoor Afr Specific 
CMC Acute cee ChroniC Dol Worker OceLJ ational BackClround 

IFT~'~~i1i'2 • 
-- ---

-- 12 

0.34 n 2.;1~.!·L 000014 (.) __ ',5 

0013 0_009 ----- --- .-~---,-- .2°,~. 
. 047' 0.052 4-.6' -- --- 001 

51 1700 13000 

200,000 78,000 

-- -- --- ---

Page 180150 

BTTF BTTF BTTF BTTF BTTF BTIF 8TIF BTIF 

SCH56-GW SCH60 GW SCH6l-GW SCH62-GW SCH63B-GW BT-Ol -GW BT-02-GW BT-03-GW 
0110064·01 0110064-02 0110064-03 0110064-04 0110079-01 0207039-01 0207039-02 0207039·03 
10/9/2001 10/9/2001 10/9/2001 1019/2001 10/10/2001 718J2002 71812002 7/8/2002 

-'_i.". _02.50 ~J ' __ '0 0_966 796J 1_9' 0_625 22,2 

1.21 0.100 U 6.02 0.100 U NA 1.87 0.100 U 5.57 

NA NA .C:!! NA NA NA NA - ,,;/:;,, , 
NA NA N~ NA NA NA NA NA 

NA _NA. NA. NA NA NA NA NA 

NA NA NA NA NA 0400 U 0.40.0 U _O-'O"--U 

':~~ __ iI¥ll$l' NA NA NA NI 5A3 0.54' 0.560 U 

NA NA NA NA NA NA NA NA 

Landau Associates 
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Sample Identification 
Laboraioryldentlfication 

DateColiected 

SEMIVOlATILES (pgJL) 

EPA Method SWB270 

Oreaon SL Vs • Surface Water 

AQuatic Birds Mammals 

Oregon-Ambient Water Quality Criteria 
Fish 

Fresh Fresh Consumption 
Acute Chronic Onl 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlll RI RpCApp 0 UpperGW 1 

TABLE 0-1 
SUMMARY OF DETECTED ANAL YTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria 

Fresh 
CMC(Acute 

Fresh 
CCC(Chronic 

Risk-Based Concentration 
Construction Volatilization 

and Excavation to Outdoor Air 
Worker Occupational 

Site­
Specific 

Backaround 

BTTF 

BT-04 -GW 
0207061-04 

7/9/2002 

BTTF 

BT-05-GW 
0207039-04 

718/2002 

BTTF 

BT-G6-GW 
0207061-03 

7/9/2002 

BTTF 

ST-O? -GW 
0207039-06 

7/8/2002 

BTTF 

ST-ll-GW 
Dup of BT-07-GW 

0207039-05 
7/8/2002 

BTTF 

BT-OB -GW 
0207039-07 

718/2002 

BTTF 

BT-09·GW 
0207061-02 

7/9/2002 

Page 19 0150 

BTTF 

BT-l0-GW 
0207061-01 

7/9/2002 

Landau Associates 
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Oregon SL Vs - Surface Water Ore on Ambient Water Ouam Criteria 
Sample Idenliflcatlon Fish 

laboratory Identification" Fresh Fresh Consumption 
DateCollecled" A uatic Birds Mammals Acute Chronic 0" 

NWTPH-Dx 

TPH-D",,' R"" -- --
k!k .. 

NWTPH-G 

TPH-Gasolme Range --

PRIORITY POllUTANT 

METALS (mgll) 

A""" (7060) 0.15 Oil') .18111 6 0.34 0.15 000014 (911'1 

g?R!"!!62~'L 02'" . . 3!' 53 0.05(1) . 0.?I,ljli'" 

Nioke' (6010) 0.052 ,.5~2_. .. 3' .033('1 .0.052..(1) 4.6, 

eETX(pg/L) 

EPA Method SW8021B 
Bee,,", .130 200000 5300 (a) 51(9) 

T~'""", 9.8, .•. ;- 104000 17500 (;) - 15,000 

, .. ~. 
DlOXINIFURANS (ngll) 
EPA Method SW8290 

TotalTEQ -- S.1E-06 

7/19/05 \\Edmdata\wproc\23t\009\132\Phlll RI Q71905\Phlli RI Rpl_App D Upper GW 1 

TABLE D-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Qualit Criteria Risk-Based Concentration 

Construction Volatilization Site-
Fresh Fresh Organism and Excavation to Outdoor Air Specific 

CMC Acute cee Chronic 0" Worker Occu alional Backqround 

.$f2'fJE,';;: 'xx. 
-- ---

-- -- 12 

_0'34(1 015rL O.000141') 1.5 

0.013 0.009 .0,00.4 •. 

0,47 0,052 4.6 -- -"'0'. 
'--' 

. --.~ .. "'-L_5J~~_ _'I~Ox 13000 

j~og02-" -";.,0
0

;;' 

i~ 

--- ---
,x'· 

"',. 

.- ---

Page 20 of 50 

BTTF BTTF BTTF BTTF BTTF BTTF "TTF BTTF 

BT-tt-GW 
8T-04-GW 8T-D5-GW BT-06-GW BT07-GW Dup of ST-07-GW BT-Oa GW BT-09-GW BT-tO-GW 
0207061·04 0207039·04 0207061·03 0207039-06 0207039·05 0207039·07 0207061-02 0207061-01 

7/9/2002 7/8/2002 71912002 718/2002 7/8/2002 718/2002 7/9/2002 71912002 

7.45 2.06 J • 5,~1 k_,,_,,~2iOt _~~O~ 2 •. 4>: .528 0.91" 
'-LX _ 

5_29 0_981 ~ 0.933 0.981 3.42 2.7 0100 U 

NA. NA. ~A NA NA • ~-" W.·-. __ . NA NA 

!,_A _~L NA ,!A .• ,NA, =NA:. • ":.NA • NA 

~F "N!, "0!i 
NA ,N~ NA ~A ,NA NA 

'.08 0400 U 18.' 04"2.~. "-- ,O,'2.0IL 0400 U 1.09 ~4.?O,~ 

.• ,4.99 . 3.40,J .1MI ~i4i, 1:30 J .L83, '.49 ,~~ . 
.'fi!;i: 

NA NA NA NA NA NA NA NA 

Landau Associates 
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Sample Identification: 
Laboratory Identification 

SEMIVOlATILES (J1g/LJ 
EPA Method SW8270 

Oregon SLVs - Surface Water Oregon Ambient Water Quality Criteria 

fish 
Fresh Fresh Consumption 

Mammals I Acute Chronic 

7/19/05 \\Edmdala\wproc\23i\009\132\Phlli RI 071905\Phlll RI Rpl_App D Upper GW 1 

SCREENING CRITERIA 

TABLE 0-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

National Recommended Water Quality Criteria Risk·Based Concentration 
Construction Volatilization 

and Excavation to Outdoor Air Fresh Fresh Organism 
Slte­

Specific 

aUF 

lW29S 
FZ04C 

BTIF 

LW29S 
0402080-08 

BTIF 

LW29S 
0406050·06 

8TIF 8TIF 

LW29S LW29S 
0408006·06 0411047·02 

8TIF 

LW30S 
FZ04E 

8TIF 

Dup of LW30S 
FZ04l 

Page 21 al50 

8TIF 

LW30S 
0402085-01 

Landau Associates 
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Oregon SL Vs - Surface Water Oregon Ambient Water Quality Criteria 
Sample Identification" Fish 

Laboratoryldenlificalion Fresh Fresh Consumption 
Date Collected Aquatic Birds Mammals Acute ChroniC Onlv 

NWTPH-Dx 

!~H~D!'~"' R,o" ~~ 

NWTPH-G 

TPH-Gasollns Range ~~ ~~ ~~ ~~ 

PRIORITY POLLUTANT 

METALS (mglL) 

,~~,::~'~~60), .~O ,'iJ!!!"L 1B(1I 6 0,34 015 000014.(g)(') 

£:'£",,'.'16"2°, ',009 341 53 0,05 (I) 0.011 (I) ~~ 

Nlok", (6010) 0,052 562 36 ~033(11 0:052 (I) 

BETX /pg/l) 
EPA Method SWB0218 
B,",,," 130 ~~ 200000 5300 (a) .&~ 51 (0) 

Tol~",", ',B 104000 17500 (a) 15,000 

DIOXINIFURANS (ng/l) 

EPA Method SW8290 

Total TEO 5.1E-06 

7/19/05 \\Edmdala\wproc\231\009\132\Pllll1 RI 071905\Phlll AI ApCApp D Upper GW 1 

SCREENING CRITERIA 

TABLE 0-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

National Recommended Water Quality Criteria Risk-Based Concentration 
Construction VolatilizatIOn Slte-

Fresh Fresh Organism and Excavation to Outdoor Air Specific 
CMC Acute cee Chronic Onlv Worker Occu alional BackQround 

~I~iji:li ,,"', ,-
~~ 12 ~~~ 

034 n 015~n, 000014('1 ~~ ~~~ ~ 1-' 

0,013 0,00' ~~~ 0,004 

0.47 0.052 ',6 ~~ ~~~ ),01 

51_ 1700 13000 

200,000 7~,000 ~~~ ~~~ 

~~ ~~ ~~ ~~~ 

Page 22 0/50 

BrrF Brrf BTIF BTIF BTIF BTIF BTTF BTIF 

X 
LW29S LW29S LW29S LW29S LW29S LW30S DupofLW30S LW30S 
FZ04C 0402080-08 0406050-06 0408006-06 0411047-02 FZ04E FZ04L 0402085-01 

10/2712003 211712004 6/812004 8/2/2004 1118/2004 10/27/2003 10/27/2003 211812004 

0,25 U 0,243 U 0,255 U ,!~~37.~ ,"9.:BZ~ n,B!; 2,06 

',J!;" 

0.25 U 0100 U 0.100 U 0.100 U 0.100 U 0,84 0.89 0.904 

.0,002 .2:0O,21t ~ 0,00269 ~ om~ 0,013 M175 

0002 !! 0,01 U, ?9',~., ,O,01U n2,1 ". )002 O,002e om U 

001 U o 005~U 0005 0.OO5"LJ ,0005 U om~u 0,01 U {);:!?~,~ 

NA NA ~A 
'I', tt~~: ,,~, .~~.A~_ NA NA 

NA ~A NA jj0~ NA 
:~" 

NA NA NA 

NA NA NA NA NA NA NA NA 

Landau Associates 
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Sample Identification: 
Laboraloryidenillicalion" 

Data Collected: 

HYDROCARBONS (mgIL) 

NWTPH-HCID 

Oregon SL Vs - Surface Water 

Aquatic Birds Mammals 

Oregon Ambient Water Quality Criteria 

Fish 
Fresh Fresh Consumption 
Acute Chronic Onlv 

7/19/05 \\Edmdalalwproc\231\009\132\Pi1111 RI 071905\Phlll RI RpCApp 0 Upper GW 1 

SCREENING CRITERIA 

TABLED·1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

BTl'F 

Risk-Based Concentration 
Construction Volatilization S;'e- I LW30S 

and Excavation to Outdoor Air SP~ClfIC 0406050-08 
Worker Occupational Backnround 6/812004 

Page 23 0150 

BTIF BTIF BTIF BTIF ETIF BTIF BTIF 

LW30S LW30S LW31S LW31S LW31S LW31S LW31S 
0408020-04 0411047-04 FZ04G 0402080-03 0406050-02 0408006-02 0411052-02 

8/3/2004 11/8/2004 10127/2003 2/17/2004 618/2004 8/212004 11/9/2004 

NA 

Landau Associates 
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Oregon SL Vs - Surface Water Oregon Ambient Water Quality Criteria 
Sample Identilication Fish 

Laboratory Identlficallon Fresh Fresh Consumption 
Date Collected. A ualie Birds Mammals Acute Chronic Onl 

NWTPH-Dx 

TPH-D;",' R.oS' . --

NWTPH-G 
TPH·Gasolme Range 

PRIORITY POLLUTANT 

METALS (mgfL) 

,~["m'-'7060) 0.15(11(') 18 iii 6 0.34 015 0.0001' (sll') 

Copp" (6010) 0.009 3. 53 J.05(') 0.011(') 

N;ok" (60101 0.052 562 38 0.33(') .0cPS?.1'L 1.6 

BETX (pgIL) 
EPA Method SWB0218 

B.c,"o. ,1!0. 200000 5300 (a) 51 (g) 

To';eo, ':!£lC15! 
,1~;::~ 1_17~OO_~.i. , "'OO~ 

"%c'0" 

DIOXINIFURANS (nglL) 

EPA Method SW8290 

Total TEO 5.1E-06 

7J19f05 \I.Edmdata\wproc\231\009\132IPhlli RI 07190S\Phlll RI Rpt_App D UpperGW 1 

SCREENING CRITERIA 

TABLE 0·1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

National Recommended Water Quality Criteria Risk-Based Concentration 
Consiruc110n Volatilization Site-

Fresh Fresh Organism and Excavation to Outdoor Air Specific 
CMe Acute eee Chronic 00' Worker Occuoational Backaround 

-- -- £-- ;; '7" -

12 

0.34(') 015(') 000014 (0) -- 1.5 

001: 0.009 0.004 

0.052 4.' --- D.' 

_~1, 1,:00 13000 

::';;~;~ (10' _:;~I~~ 
--

":'-'--'" 

Page 24 of 50 

BnF STTF BnF BTIF BnF BTIF BnF BnF 

LW30S LW30S LW30S LW31S lW31S lW31S LW31S LW31S 
0406050-08 0408020-04 0411047-04 FZ04G 0402080-03 0406050-02 0408006-02 0411052-02 

61812004 8/3/2004 111812004 10127/2003 2/17/2004 6/8/2004 8/2/2004 11/9/2004 

2.23 1.44 0.747 0.59 °142"~ .0~9 0.576 0."8 

--~ 

1.0 0.719 0.637 025 U 0100 U 0,100 U 0100 U 0.100 U 

,0.,~1~ 0.0163 ~ 0.001 U, 0001 U 0.001 ~ -",00136 

001 001 "~,O;~U .0.002 U _0~1 U O.OlU 0.01;~ 
0.005 0.D05 0.005 _OO~ ~, 0.005 U 0.005 U 0.005 U 0.005 U 

oNA NA NA NA ,N~ NA NA N, 

NA NA NA NA ,~. ,~:~, NA NA N, 

NA NA NA NA NA NA NA 

Landau Associates 
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Sample Identltlcation: 
Laboratoryldenllflcation: 

Daise 

SEM1VOLATlLFS (pg/L) 

EPA Method SWS270 

Pyrene 

VOLATILES (pg/L) 

EPA Method SW8260 

HYDROCARBONS (mg/L) 

NWTPH-HCID 

OreQon SLVs - Surface Water OreQon Ambient Water Qualitv Criteria 
Fish 

Fresh Fresh Consumption 

7/19;05 \\Edmdatalwproc\2311009\132\Phlll RI 071905\Phlll RI Rpt App D Upper GW 1 

SCREENING CRITERIA 

TABLE 0-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

National Recommended Water Quality Criteria Risk-Based Concentration 
Construction Volatilization I Site-

Fresh Fresh Organism I and Excavation to Outdoor Air I Specific 

BTIF 

LW32S 
FZ04H 

BTIF 

LW32S 
0402080·05 

BTIF 

LW32S 
0406050-04 

BTTF BTIF BTIF 

LW32S LW32S LW33S 
0408006-04 0411052-03 0402080-04 

2/17/2004 

BTIF 

LW33S 
0406050-03 

6/8/2004 

Page250f5Q 

BTIF 

LW33S 
0408006-03 

8/2.12004 

Landau Associates 
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Ore on Sl Vs - Surface Water Oregon Ambient Water Quali Criteria 
Sample Identification Fish 

Laboratoryldentlflcallon Fresh Fresh Consumption 

Date Collected" A uatlc Birds Mammals Acute Chronic 0,1 

NWTPH-Dx 

TPH,Die,,1 Ra"ge " " 

NWTPH-G 

TPH-Gasoline Range " 

PRIORITY POLLUTANT 

METALS (mgJ1..) 

,,,,,i,(70601 0.15 (j)(') 18 Ii) 6 034 0.oD014Jglrl 

'Coppe, (6010) . 0.009 341 53 0.05(1) 0011111 

t~~ 0.052 562 38 0.33 II) J.052 , 4.6 

_£<))". 

BETX(Pg/L) 

EPA Method SWB0218 

B~"~" 130 -- __ 2~ '3DOJ") S1Jg) 

T~i~;~ 9.8 104g00 117500 (a) 15.000 

DIOXIN/FURANS (ngIL) 

EPA Method SW8290 

Totat TEO 5.1E-OS 

7/19/05 \\Edmdata\wprocI231\009\132\Phlli RI 07190S\P1111i RI RpCApp D Upper GW 1 

SCREENING CRITERIA 

TABLE D-l 
SUMMARY OF DETECTED ANAL YTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

National Recommended Water Quality Criteria Risk-Based Concentration 

Construction Volatilization Slte-
Fresh Fresh Organism and Excavation to Outdoor Air Specific 

CMC Acute eee Chronic 0,1 Worker Occ~ational Background 

" , '" 

" 12 '" 

.a 34(') 2,15 (.) 0.00014(') ,., .1.5 

D.Dl'- 0.009 " _9204" 

)47 0052 _46 0.01 

13000 51 ,J,70;; .. 
"~ 

200.000 78,000 

-- --

Page 26 ot50 

BITF BTTF BITF BTIF BTIF BITF BTIF BTIF 

LW32S LW32S LW32S LW32S LW32S LW338 LW33S LW33S 
FZ04H 0402080-05 0406050-04 0408006-04 0411052-03 0402080·04 0406050-03 0408006-03 

1012712003 2/1712004 6/812004 81212004 1119/2004 2/17/2004 6/812004 8/2/2004 

,., .1,84 _1~_ 4.24 H4 0247 U D.244 U 0.241 U 

1.8 1.1 1.17 1.33 2.B7 0.100 U 0.100 U 0.100 U 

0.034 ~ 0.0255 .0.0,]1. ~ 0.001 0001 "- ,O~'m-"-

'0 .o",02t'. J01 001 ),01,-" ,001 U g.01 U ,°,9.1,,';; =~.O,1.:[ 
0.01 U 0.005 0.005 U ,OO05U o.cOO~U O,005U 0.005 U 0.005 U 

NA NA ~A NA NA 
.~;j-~,» 

NA, NA, 

NA, 
",. NA 

-'~- NA " NA NA NA 

NA NA NA NA NA NA NA NA 

Landau Associates 
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Ore on SL Vs "Surface Water Oregon Ambient Water Quality Criteria 
Sample Identification Fish 

Laboratory Identification Fresh Fresh Consumption 
Date Collected Aquatic Birds Mammals Acute Chronic 001 

SEMIVOLATILES (pg/L) 

EPA Method SW8270 

42 2120 lal " ,850 

.A"e",:~h~," .,520_ -"~O (aI5~0 (a) ,990 

.c"!!".:~I' " " 

35 800 2,200.000 4.sao. 
N~Phth;l;o~ , , ','a" " 284,000 2300 (al "~J& :: 

Ph,O,"lh",,_ 'c3 , 284000 (b) 

EPA Method SWB270SIM 

Pentachlorophenol 15 1800 19 (c) 15 (c) 3.0 

PAHs(pglL} 

EPA Method SW8270 - SIM 

~,~ 0 3.~ " 

A,,",phlhyle", , ,",Ojb1.. .28":8c~£. " 'C, 

~.g27 
._= ~~' -- 0.Q18 

161d) -- " -- .5:"". 

-- " " 0,01' 

Di~""~(,"cao' 3,7 -- " 

~~;;~" 3 .• -- " ~ 

.ri;~~h;'t'~ ,"0 " 284.000 2300'(;j 620(al 

Pyrene " --

VOLATILES (pgIL) 

EPA Method SWB260 
1,2, ,130(e) 200000 lei " --

H ~oiJfi. J.04q~91!L .. 
Ethvibe~;;;; ..E. " . 200000 lei 32000(al -2100 

m,p,Xyleoe ,,13 l h) " 8000 Ihl 

c'B"tylb,",,~, -,3' lei 20002°.~ 

Naphthale~,- ,i.' 284,gOO 2300 ('I -'."'-1') 
~1:iO (!i 206000 lei 

Tol"oo, 9 .• 104.000 1 17500 1'1 15.000 

HYDROCARBONS (mglL) 

NWfPH-HCID 

Ga"l"e --

7/19/05 \\Edmdatalwproc\2311009\132\Phlll RI 0719051Phlll RI RpCApp D Upper GW 1 

SCREENING CRITERIA 

TABLE D-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

National Recommended Water Quality Criteria Risk-Based Concentration 
Construction Volatilization Site-

Fresh Fresh Organism and Excavation to Outdoor Air Specific 
CMC Acute cee ChroniC Dol Worker Occupational Background 

850, , '" '" 

~9~0 '; 

'~,' 
" '" 

" 4500 " ". ." 
" " 680 .0', '" 

" " " 

19 15 30 ", 

" " --, 

" 

1=0=0' 0.01.' 9 

0.01' --, 
0,011 --, '" 

" ~'C v 
,de 

,5300 

-- 6~0 --, 
-- 4000 

-- 1300 

" 

29.000 110,OOO"~ COO 

, 22000JII --, 
", 

680 ", :oc 

", '" 

200,000 --, 

'2 :0' 
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BITF BTTF BTTF BTTF BTTF BTTF BTTF BTTF tolP 

LW34S LW34S LW34S LW34S LW348 LW42S LW43S LW44S GW4-1 
FZ04J 0402080-01 0406050-01 0408006-01 0411047·01 0411047-06 0411052-01 0411047-07 0108238-01 

10/27/2003 211712004 6/8/2004 8/2/2004 11/812004 11/8/2004 11/912004 11/8/2004 8/31/2001 

. .',,"U 29U 2.96 U 295 .'U_ .",OB.U 2.96 U 3.00U 

'-,'" 0.965 U 0985U 0.98.",U '_U ~1~, .'.52 0.986 l I£OU 

, 1.,.,~ .w a 965 U 0985 . 6.983 U I,U 
}.8;l, ~ : .!ct,.il U 0986 ·12~ •. iL. 

]U J.965 0.985 U l.983 _',U .L03U, 1 U 0986.~ 

.,.;.~ 
'.U 0965 ~ 0985 .0.983 U .1 U 1.03 IU .O.986_L 

1 U 0.965 0.9~5 U 0983 U ., U 4.1. 3:'. 0.986 1.00 
",_,. 

NA NA NA NA NA NA NA NA 0500 U 

a ~A NA .N~ NA NA ,NA, "NA ,N..' 

0.1 U 0.049 UJ 005 U 0.05 U 00498U~ .0.245 0.30;-' 00498 0050o.!!. 

0.1 U O.049I)J 0.~5 _~, 005 U Nj N, "N" ,~A 00500,U 

'0 'u 0.049 UJ OQ5U .0"'.'1. 00498 U, J 0489 00527 U ,02~9,8y ~~ 
0 0.049 UJ .0,05"l!. 005 00498 U ,20489 ) 0527 U .0498 ,:~~ 
0 NA NA NA NA ,NA NA NA 

'~1Foi~ 
0049UJ ~1,g 0.05 U 0.0498 U 2.75 ~ori9~ ,0O!iOOU 

'"" ~UJ. 0.05U - OOsU 0.0498 ).401 ,9,4", '2 0,706 . QOs,JO-", 

01 U 0049 UJ 0.05 U 0.05 00498 U 0.04'9 o ~;;+ ~~"0;S· 00498 U 0,120 

1 U .',~~' i'i!!!~~~ 
_, U '.U .'lJ 0200 U 

~~~'LJ ,'.0'" ,1.U I U 1,~ 71",,' 1 U 
0200 U 

1 U 1 U i U ,I U IU0~t::~:c 0200U 

_1 U, 2 U . ' U ~'~'Ii,,:_;~ 2 U __ --'-" . "o~g 
_, U. _1 U ,U "75--~ '" .. J~~" 2,33 0200U, 

5 ',U U. .'u tU U :1.:.U: ~ 
,IU ; U 

i!'U~:d!,,!}'67! ',4' 
,:~ ':"1'~1" 'lIT:~ 

"'" E\A I~ 
1 U , "~',". 

1 U 
1!!J 1 U 

1 U , U 

NA ~~ ..."-'- , ~~, NA NA . NA NA • )25", 
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Ore on SL Vs • Surface Water Oregon Ambient Water Qua lit Criteria 
Sample Identification: Fish 

laboratoryldenlificatlon: Fresh Fresh Consumption 
Date Collected Aauatic Birds Mammals Acute Chronic Onl 

NWTPH·D)( 

TPH·D,.,.I Ra"<l'e .. .. .. 

NWTPH-G 

TPH-Gasolins Rc.mge 

PRIORITY POLLUTANT 

METALS (mglL) 

A'''~c (7goOL 015 0) (') 18 iii 6 0.34 015 0.00014 (,)(,) 

.c0PP'" (6010) .. o.o~.~, 341 53 0.051') .. gOc;,li 
N""'3601O) 0.0'2 , 56" !':, £ 33JI)e e2·052 i'l .4.6. 

',=" e,. 

BETX(PgJl.) 

EPA Method SW8021B 

S,,""' 130 }Ooogo 5300 (a) 51 (g) 

Tol;~"; 3.8 .'9.4~S.0 17500 (a) 15.000 -, ~e_ 

DIOXINIFURANS (nglL) 

EPA Method SW8290 

Total TEO 5.1E-06 

7/19105 \\Edmdata1wproc\231\009\132\PhlII RI 07i905\Phlll RI Rpt_App D Upper GW 1 

TABLE D-l 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Qualit Criteria Risk-Based Concentration 

Construction Volatilization SIte-
Fresh Fresh Organism and Excavation to Outdoor Air Specific 

CMC Acute eee Cllronlc Onl Worker Occupational BackQround 

.• ',1ll 
. . 

;.~,;;: .i." 
.. 

"," ." 

12 ... 

0.34(') . \C15j') .0000141') 1,5 

.001' 0~OO9 .. ,£004 

047 0.052 4.6 ... 001 

=e 

''''' e~' .. 1700 13000 

. 206.000'" "',i8.00~ .. 

... ... 
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BTIF BTIF BTTF BTTF BTTF BTTF BTTF BTTF I~e 

LW34S LW345 LW34S LW34S LW345 lW42S LW438 LW44S GW4-1 
FZ04J 0402080-01 0406050-01 0408006-01 0411047-01 0411047·06 0411052-01 0411047-07 0108238·01 

10/27/2003 2/17/2004 618/2004 B/2/2004 11/812004 11/812004 11/9f2004 11/8/2004 8131.12001 

0.25 U 0.242 U 0.242 U 0.242 U 0.251 U 2.23 1.91 3.77 

"""~~H 

0.25 U 0.100 U 0.100 U 0100 U 0.100 U 1.72 0.988 2.94 NA 

0,001 OO~I U 0001.U 0001 J 001 0.0152 JW!!.9.. ~ .O,P1'L 
0002 am 0.01 ,£<l1..L: ,~,?'.,LJ . . O,9' .... ~ . n~~i 0,01,U .,0 OJ OO,U 

,."e ~,~'N', 0.005U OOOSU 0.005 U 0005 U J 005U 0005 U .~:22'..U . Om500U 

NA N! NA NA N! ~A NA NA NA 

NA NA NA .NA N~ N~ ~A '" NA 

Ie." 

NA NA NA NA NA NA NA NA NA 
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SEMIVDLATILES {ttgIL) 

EPA Method SW8270 

Oregon SLVs - Surface Water 

Birds 

Oregon Ambient Water Quality Criteria 
Fish 

Fresh Fresh Consumption 
Acute Chronic 

7/19/05 \\Edmdatalwproc\231\009\132IPhlll RI 07190S\Phlll RI Rpl_App D Upper GW 1 

TABLE D-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria 

Fresh 
CMC(Acuts 

Fresh 
CCC(Chromc 

Organism 
Ocl 

Risk-Based Concentration 
Construction Volatilization 

and Excavalion to Outdoor Air 
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EP EP EP 

I GW6·1 GW1S-1 GW17-1 
0108238-02 0108238-04 0108238-03 
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Oregon SLVs· Surface Water Oregon Ambient Water Quality Criteria 
Sample Identification Fish 

Laboratory Identification Fresh Fresh Consumption 
Data Collected: A uatlc Birds Mammals Acute ChroniC Ocl 

NWTPH-Dx 

NWTPH-G 

TPH-Gasolme Range 

PRIORITY POLLUTANT 

DIOXINfFURANS (ng/L) 

EPA Method SW8290 
Tolal TEO 5.1E-06 

7/19105 \\Edmdata\wproc\231\009\132\Phlli RI 071905\Phlll RI Rpt_App 0 UpperGW 1 

SCREENiNG CRITERIA 

TABLE D-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE 11/ RI 

National Recommended Water Quality Criteria Risk-Based Concentration 
Construction Volatilization Site-

Fresh Fresh Organism and Excavation to Outdoor Air Specific 
CMC Acute) eee Chronic Ocl Worker Occu alional Back round 
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;(11: ?> EP EP toP 

LW7S LW7S LW7S LW7S LW7S GW6-i GWI5-i GW17-1 
FY64F 0402099-03 0406059-05 0408019-01 041105HO 0108238-02 0108238-04 0108238-03 

1012012003 211912004 6/912004 8/3/2004 1119/2004 8131/2001 8/31/2001 8/31/2001 

NA NA NA NA NA NA NA NA 
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SCREENING CRITERIA 

TABLE 0-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

Oregon SlVs· Surface Water Oreaon Ambient Water Qualitv Criteria I National Recommended Water Quality Criteria Risk·Based Concentration 
Construction Volatilization 

and Excavation to Outdoor Air 

VOLATILES (pg!L) 

EPA Method SWB260 

HYDROCARBONS (mg/L) 

NWTPH-HCID 

Aquatic Birds Mammals 
Fresh 
Acute 

7119/05 \\Edmdatalwproc\231\009\132\Phlll RI 071905\Phlll RI Rpt App D Upper GW 1 

Fresh 
Chronic 

Fish 

Consumption 
0,1 

Fresh 
CMC (AcU1e 

Fresh 
CCC(Chronic 

Organism 
0,1 

200,000 

Worker OcculJatlonal 

78,000 

Site-
Specific 

Backoround 

---
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Oregon SLVs - Surface Water 
Sample Identification 

Oreaon Ambient Water Quality Criteria 
Fish 

SCREENING CRITERIA 

TABLE 0-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

National Recommended Water Quality Criteria Risk·Based Concentration 
Construction Volatilization Slte- GW20-1 

laboratory Identification 

Date Collected:1 Aqualic 
Fresh 

Birds Mammals I Acute 
Fresh Fresh 

Chronic CMC (Acute 
Fresh 

eee (ChroniC) or~~~~sm I and ~:~~~~tlon ~~~::I~~n:llr I Ba~~~:~Cnd I O~~:,,~~~"~l 

NWTPH·G 
TPH-Gasoline Range 12 NA 

PRIORITY POLLUTANT 

METALS (mg!L) 

0052 

DlOXtNlFURANS (nglL) 
EPA Method SW8290 

Total TEO 5.1E-06 NA 

7/19/05 \\Edmdatalwproc\231\0091132\Phlll RI 07190S\Phlll RI Rplj • .pp D Upper GW 1 

LW1QS 
0402113-01 
2/23/2004 

NA 

NA 

LW1QS 
0406073-01 
6/10/2004 

NA 

NA 

NA 
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Sample Identitication 
Laboratory Identification" 

Date Collected 

SEMIVOLATILES (jIgJL) 

EPA Method SWB270 

Oregon SLVs - Surface Water 

Aquatic Birds Mammals 

Oregon Ambient Water Quality Criteria 
Fish 

Fresh 
Acute 

Fresh 
Chronic 

Consumption 
001 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpt_App 0 Upper GW 2 

TABLE 0-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Qualltv Criteria Risk-Based Concentration 

Construction Volatilization 
and Excavation to Outdoor Air 

Site-
Specific Fresh 

CMC (Acute 
Fresh 

eee {Chronic 
Organism 

0"1 Worker Occupational Backqround 
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PH II PHil PH II PHil PHil PHil PH II 

B1 B1 B1 0 0 J1 
FY64D 0402099-01 0408019-02 FY82H 0402105-03 0408036-01 FY64H 

10/20/2003 2/19/2004 8/312004 10/23/2003 2120/2004 8/5/2004 ######## 
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Oregon SLVs - Sur1ace Water Oregon Ambient Water Quality Criteria 
Sample Identification. Fish 

Laboratory Identification" Fresh Fresh ConsumpllOn 
Date Collected Aauatic Birds Mammals Acute Chronic Onl 

HYDROCARBONS (mgfL) 

NWTPH-HCID 

Gaeolln' .. .. . . .. 
Y"0'.,"'0·· 

-._" 
NWTPH-Dx 

TPH·Dlesel Rang' .. .. .. 

NWTPH-G 

TPH-Gasoline Range .. .. .. 

PRIORITY POLLUTANT 

METALS (mgIL) 
Arsenic (7060) 0150) n 18.01. 6 .034 0.15 0;00014(g),) 

Copper (6010) 0.009 341 
--"" 

0.05 (I) 0.~11J') .. 

~~~~~~ 0;052 "~~i;it":&;'i~~'0ii ' ,~~~;~~ d~Dg:'i~ ~46 

BETX (pgIL) 
EPA Method SW80218 

Ben"ne 130 .. 200000 530£ (a) .. 51 (g) 

Toluen, ~9.8 104020 [17500 (a) .. 15.000 

DIOXINIFURANS (nglL) 

EPA Method SW8290 

Total TEO .. .. .. S.1E-06 

7/19/05 \\Edmdata\wprocI.231\009\132\Phlli RI 071905\Phlll RI RpCApp D Upper GW 2 

TABLE D-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk-Based Concentration 

Construction Volatilization 

Fresh Fresh Organism and Excavation to Outdoor Air 
Site-

Specific 
CMC (Acute CeG Chronic Onl Worker Occu alional Backoround 

.. . 12~ . .. 

'-Iliff -diS "'$ ~, 

.. . . .. . .. . .. 

.. .. .. 12 _c. 

2.3:'0 O~15S1. 2,°'!9.:H'I .. . .. ~1.",. 
. ,,'. 

, O?'~ 0.009 .. . .. 000:' ,.0!'.,",,,.,,,. 

_D.47 _0.2~~! ;J:: .. . .. 0.21 

~51. 1700 ~1~ODO 

200,000 78.000 . .. . .. 

.. .. .. .. 
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PH !l PHil PH II PH II PH II PHil PHil 

B1 B1 61 D D D J1 
FY64D 0402099-01 0408019·02 FVB2H 0402105-03 0408036-01 FY64H 

10/20/2003 2J19!2004 8/3/2004 10/23/2003 2/20/2004 8/5/2004 ######## 

~NA. _N..A. NA 
NA : !~d. "" _"N!, NA 

NA 

M,';g.·>''''·~frd~.ty/'!; 

.. 2" .2.26 0.978 .NA_ NA N.A. NA 

1.2 2.57 0.652 NA NA NA NA 

0.Q.07~ 0.00305 . <>.00_636 0.018 0.021 a 0.0185 0.006 

0.01~ 0.01171 .o.01U 0002U 0.01 U D.01 0.002 

~o~'. ,..0;£075 joeist.! ·001U (J.005:U 0.005 0.01 U 

NA NA NA NA NA NA _~A 

NA NA NA NA NA NA ""'.i,,. 

NA NA NA NA NA NA NA 
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Oregon SLVs - Surface Water Oreaon Ambient Water Qualitv Criteria 
Sample Identification" 

Laboratory Identification: 
Date Collected. I Aquatic 

SEMIVOLATILES (.ugIL) 
EPA Method SW8270 

Birds 

Fresh 

Mammals I Acute 

7/19/05 \\Edmdalalwproc\23110091132IPhlll RI 071 905\Phlll RI RpCApp 0 Upper GW 2 

Fresh 
Chronic 

Fish 
Consumption 

ani 

TABLE 0-1 
SUMMARY OF DETECTED ANAL YTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Qualitv Criteria Risk-Based Concentration 

Construction Volatilization 
and Excavation to Outdoor Air 

Site-
Specific Fresh 

CMC(Acute 
Fresh 

eee (Chronic' 
Organism 

ani Worker Occupational Backaround 
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PH II PHlJ PHil PH II PHil PHil PHil PHil 

J1 J1 K K K lW1S 
0402105-01 0408019-04 FY64G 0402098-01 0406060-01 0408020-02 0411052-05 FY64J 
2120/2004 8/3/2004 ######## 2/19/2004 6/9/2004 81312004 11/9/2004 #######-# 
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Oregon SL Vs " Surface Water Oregon Ambient Water Quality Criteria 
Sample Identification: Fish 

Laboratory Identification: Fresh Fresh Consumption 
Date Collected: Aquatic Birds Mammals Acute Chronic Onl 

HYDROCARBONS (mg/L) 

NWTPH·HCID 

Gasoli~e -- --
ek'''''' 

-- --

--- ,,8' .' 

NWTPH-Dx 

TPH-Dlesel Range -- -- --
,·~w~'V·,_ 

NWTPH·G 

TPH"Gasoline Range -- -- -- -- --

PRIORITY POLLUTANT 

METALS (mgIL) 

Amenlo (7060) q ~5.0)~(·) ,1_~,O!._ .B .034 015 0.00014 (g)(') 

Copper (6010) 0.009 ~41. 53 0.05(1) __ .?O,!' (I) --

Nlc~el (6010) . (lOS2 .. 52" '~~",4 .4!~~(lli _ 0,052 . .0)_ 46 

i·~"''- ry. ' .. _.-
BETX (pgIL) 

EPA Method SW8021 B 

B~n'"_ne. 130 -- 2.o00DO 5~0~(a) -- 51 (9) 

Toluene 9.8 -- 104000 [17500 (al. -- 15,00.0 

DIOXIN/FURANS (nglL) 

EPA Method SW8290 

Total TEQ -- -- -- -- -- S.1E-06 

7/19/05 \\Edmdata\wprocI231\009\132\Phlll RI 07190S\Phlll RI RpCApp D Upper GW 2 

TABLE 0-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk-Based Concentration 

Construction Volatilization Site-
Fresh Fresh Organism and Excavation to Outdoor Air Specific 

CMC Acute cee Chronic Onl Worker Occupational Backaround 

-;,n,-, -- _'1B' 1-,,*" -E- --- ---

'''- t",=,--,,,i,_'~ 

-- ---

-- -- 12 ---

034(') 01.5 .. n 0.00014 (') -- --- w!.5 
013 . 0,009" _OOO~ • 

_047 left,:z;o"o;:i ._46 .~~L8'c?:_ 
. ill8'8._ ""ill 

51 HOD 13000 

200,000 78,002. ---

-- .- -- -- ---
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PH II PHil PH It PH II PH II PHil PH II PHil 

J1 J1 K K K K K LW1S 
0402105-01 0408019-04 FY64G 0402098·01 0406060-01 0408020-02 0411052-05 FY64J 

2120/2004 8/3/2004 ##"###### 2/19/2004 61912004 813/2004 1119/2004 ######## 

_ ·~e,,8 ."* --'.x" .N,A .1-'A. NA 1'A, NA NA NA 

i~: ,,-'.~ 

NA NA NA NA NA NA NA 
'iX'" 

NA NA 025 U 0.100 U 0100 U 0.100 U 0.100 U 025 U 

~ 0.0'" OJJ01..U .~A NA -~!- NA O.OOB 

0.D1 0.01 U °tOO~ NA NA 08~; 
NA 0.003 

'ii:"'~''U~~ O,065~1J __ 0,.03. r-JA .N/\ 'i'i71~?: NA 0.01 

NA NA NA .~' 0.3 U 0.3 U NA NA ... 
:;~'S! 

",A .N/\ NA .1.LJ 1 NA i~~~ 

NA NA NA NA NA NA NA NA 
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Sample Identification 
Laboratory IdentificatiOn" 

Date Collected 

SEMIVOLATILES (pg/L) 

EPA Method SW827Q 

OreQon SLVs - Surface Water 

AQuatic Birds Mammals 

Oreaon Ambient Water Quality Criteria 
Fish 

Fresh 
Acute 

Fresh 
Chronic 

Consumption 
Onl 

7J19(05 \\Edmdala\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpt_App D Upper GW 2 

TABLE D-l 
SUMMARY OF DETECTED ANAL YTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Qualitv Criteria Risk-Based Concentration 

Construction Volatilization 
and Excavation to Outdoor Air 

Site-
Specific Fresh 

CMC (Acute 
Fresh 

eec (Chronic 
Organism 

Onl Worker OccupallOnal BackQround 
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PH II PH II PHil PHil PH II PHil PHil PHil 

LW1S LW1S LW1S LW18 LW11S LW11S LW11$ lWl1S 
0402098-02 0406060-02 0408020-01 0411052-06 FY721 0402086-06 0406074-09 0408035-01 
2/19/2004 6/9/2004 8;3/2004 11/9/2004 10/22/2003 2118/2004 6/10/2004 8J5/2004 
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Oregon SLVs - Surface Water Oregon Ambient Water Quality Criteria 
Sample Identification: Fish 

Laboratory Identification Fresh Fresh Consumption 
Date Collected" Aquatic Birds Mammals Acute Chronic Onl 

HYDROCARBONS (mg/L) 

NWTPH-HCID 

-- -- -- -- --
~:'j:;;fi00'" 

NWTPH-Dx 

.~~7,,9ie~!!~n~ -- -- -- --

NWTPH-G 

TPH-Gasoline Aange --

PRIORITY POLLUTANT 

METALS (mglL) 

A"en,e (7060) ,,""."'" ,~''UJ!n 18 Ii) 6 034 015 0.00014 (gWI 

Copper 16010) 0.009 341 53 0,05 (II 0.011 (I) 

Nickel (B010) 0.052 .s6" 38 0.3311) 0.052 (I) 46 

BETX (.ugIL) 
EPA Method SW8021B 

Be,,,ene 130 --_ ,"" ~, ~~??o? 5~0~i.'), ,,;~,i'i!-'0':"~ 
Toluene 9.8 104090 [175?0 .01 -- 15,.0.00_ 

'''" 
DIOXIN/FURANS (nglL) 

EPA Method SW8290 

Total TEO -- -- -- -- -- 5.1E-06 

7/19;05 \\Edrndala\wproc\231\009\132\Phlll AI 071905\Phlll AI Rpt_App 0 Upper GW 2 

TABLE D-l 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk-Based Concentration 

Construction Volatilization Site-
Fresh Fresh Organism and Excavation to Outdoor Air Specific 

CMC Acute cee Chronic Onlv Worker OccupatIOnal Backaround 

-- -- -- ,_~2w 
._-

,sn ,,"'~ 
',""0',-":>' ,,"-' ,.,.,,,. " 

-- ---

-- -- 12 --- .--

0.34(') 0.15':;),_:,., i02,,0~~';~;1\C0 -- --- <'n~~~ 
,ft!' ,~ 

,013 0.009 -- .0;0,0' 

0.40 .0052 
1i",·it',~r'"Jl, -- i~1, 

:;dC',41':l\'l$', -'" '00:,-,s+;:Fi!:'_'it:'il':",:'J'i' 

,"0" 
51 _1700 13000 

1""",*", 
200,000 78,000 ---

-- -- -- -- --- ---
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PHil PH II PH II PHil PHil PH II PH II PH II 

LW1S LW1S LW1S LWtS LWllS LW11S LWllS LWllS 
0402098·02 0406060-02 0408020·01 0411052-06 FY721 0402086·06 0406074-09 0408035-01 
2/19/2004 6/9/2004 8/3/2004 1119/2004 10/2212003 2/1812004 6/10/2004 8/5/2004 

NA NA _~A NA NA NA NA NA 

NA NA .NA NA 2.3 3.07 'A'~!' f!~ 
.,.,~Yi"" 

0100 U 0100 U 0.100 U 0.100 U 2.8 6.8 NA NA 

NA ",A NA .'!!I. 0.006 0.00448 ~ ~ 

NA NA_ NA. !;JA, 0.002 001 0.01 U 0.01 U 

N" ",A NA fi!',';! ,001 0,005 0005 U 0.005 U 

,.24U .,'", .02Y 0.3 U NA NA NA .N.A NA 

,.1~~ NA NA NA NA .~ 
:ijil '.?'.'" 

NA NA NA NA ~ NA NA NA 

Landau Associates 
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Sample Identification 
Laboratory Identification. 

Date Collected: 

SEMIVOLATILES (pg/L) 

EPA Method SW6270 

EPA Method SWB27QSIM 

Pentachlorophenol 

PAH, (pgIL) 

EPA Method SW8270 - SIM 

Oreaon SLVs - Surface Water 

Aauatic Birds Mammals 

Oregon Ambient Water Quality Criteria 
Fish 

Fresh 
Acute 

Fresh 
Chronic 

15 (c) 

Consumption 

0"' 

3.0 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpt....App D Upper GW 2 

TABLE D-l 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Waler Quality Criteria Risk-Based Concentration 

Construction Volatilization 
and Excavation to Outdoor Air 

Slte-
Specific Organism 

0"' Worker Occupational Backafound 

Page 39 of 50 

PHfI PHil PH II PH If PH II PHJI PHil PHil 

lWi1S N aXiS aXiS aXiS aX1S OX2S OX2S 
0411066-09 0408066-02 FY72G 0402086-07 0406074·01 0408026-02 0402086-09 0406074-02 
11/11/2004 8/10/2004 10/22/2003 2118/2004 6/10/2004 8/4/2004 2118/2004 6/1012004 

Landau Associates 
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Oregon SLVs" Surface Water Ore on Ambient Water Quality Criteria 
Sample Identification: Fish 

Laboratory Identification Fresh Fresh Consumption 
Date Collected" Aauatic Birds Mammals Acute Chronic Onl 

HYDROCARBONS (mgll) 

NWTPH-HCID 

~asollne. .. .. .. .. 

., 
NWTPH-Dx 

TPH-Diesel Ran_~~_ .. .. 

NWTPH-G 

TPH-Gasoline Range .. .. .. .. 

PRIORITY POLLUTANT 

METALS (mg/L) 

Arsenic (7060! 0. 15 0) (') 18 (I) 6 .034 015 0.00014 (g)(*) 

Copper (601 0) 0.009 . 341. . 53 005(1) 0.011 (I) 

Nickel (6010) 0.052 .;;~. .38 033 (I) 0.052 (I) 4:.6 

BETX (pg/L) 

EPA Melhod SW8021 B 

B.e~,eDe .130 .. 200000 5300 (aJ 
. 2e- .... ;',.lll4 

!~;~:_ c·y ".8 104000 1,7500 (a) i5000 

DIOXIN/FURANS (nglL) 

EPA Method SW8290 

Total TEO .. 5.1E-06 

7/19/05 \\Edmdata\wproc\231 \009\ 132\Phlll RI 071905\Phlll R I RPCApp D Upper GW 2 

TABLE D-l 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 

National Recommended Water Qualit Criteria Risk-Based Concentration 
Construction Volatilization 

Fresh Fresh Organism and Excavation to Outdoor Air 
Site-

Specific 
CMC(Acule eee Chronic Onl Worker Occupational 8ackaround 

.. 
J;-'al!I~'\ ~ , ~.;.! 

... 

.'US .cs.:-;:.U' _"_.'_.~. '._ 

.. .. 
I •• s .",'" 

¥ .. ,c' "liP 

.. .. 12 ... 

0.34(") 015(') 000014 (') 
• M' 

'·1ffii!:c_¥"8 __ ~ccc;;;' • J:.5. 

0.013 '" 0.009 0.004 
-.. '. iF ."'._., ,. 

047. 0052 4.6 
.t;-AS''-.Hf: •. ,,;W.-._ .0.01. 
b' ___ · 

51 1700 13000 

200.(,00. 78.000 ... . .. 

.. .. . . ... . .. 
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PHil PH II PHil PH II PHil PH II PH II PH II 

LW11S N OX1S OX1$ OX1S OX1S OX2S OX2S 
0411066-09 0408066-02 FY72G 0402086-07 0406074-01 0408026-02 0402086·09 0406074-02 
11/11/2004 8/1012004 10/2212003 2118/2004 6/10/2004 8/4/2004 2/18/2004 6/10/2004 

NA NA NA NA NA NA .NA .~~-
_".cc' 

NA 7~~_1i/" NA NA .• N;:' :'8. ~ c.NA .. NA 

NA 12 NA NA NA NA NA NA 

0.00394 0.0373 NA NA 0.0151 ~ .NA 0.00361 . j 
illiOO 1 
O~01' U _ ?_9' .. 

U. NA NA cc,?:01 .• Y • .0.2' U NA D:D1!!. 

~005U oms U NA NA 'OIi~O~~ __ 0.0061 .."A 00o.5U 

~A. NA NA NA NA NA .~~-,,- -"::'. 
I":':' 

NA NA NA NA NA • N." NA •. NA 

NA NA NA NA NA NA NA NA 

Landau Associates 
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TABLE D-l 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 

PH II 

Risk-Based Concentration Oregon SLVs - Surface Water Oregon Ambient Water Quali Criteria National Recommended Water Qualit Criteria Risk-Based Concentration I 

SEMIVQLATILES (pgIL) 

EPA Method SW8270 

EPA Method SW8270SIM 

Pentachlorophenol 

PAHs (Jig/L) 

EPA Method SW8270 - SIM 

AQuatic Birds Mammals 
Fresh 

Acute 

7/19/0S \\Edmda.ta\wproc\231\009\132\P~1111 RI 071 90S\Phlli RI Rpt_App 0 Upper GW 2 

Fresh 
Chronic 

15 (c) 

Fish 

Consumption 
Onl 

3.0 

Fresh 
CMC (Acute 

19 

Fresh 
eee (Chronic 

15 

Organism 
Onl 

30 

and Excavation t~ O~~d~~~'A;r I Specific I 040~~;~"O3 
Worker Occupational 8ackClround 8/4/2004 

NA 

Page 41 of 50 

PHil PH II PH II PHil PH II PH II PH II 

~Uf-' of OX2S OX3S OX3S OX3S OX3S OX4S 
0411066-10 0411066-02 FY72H 0402086-08 0406074-03 0408026-04 0402086"11 
11111/2004 11/1112004 10/2212003 2118/2004 6/10(2004 8/412004 2118/2004 

NA NA~~ NA NA c::::illil 

Landau Associates 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
W 
01 
.j::>.. 
.j::>.. 

Oregon SLVs - Surface Water Oregon Ambient Water Quality Criteria 
Sample Identification. Fish 

6~~:~t~:~~:~~. Fresh Fresh Consumption 
Aquatic Birds Mammals Acute Chronic Onl 

HYDROCARBONS (mglL) 

NWTPH-HC1D 

Ga,ollne 
;:0l>~E' 

~~ ~~ ~~ 

NWTPH-Dx 

TPH~Dle,,' Range ~~ ~~ .",' ~~ ~~ 

, ~';;"'",~e' I,,,,,",ew~w ' 
NWTPH-G 

TPH-Gasoline Range ~~ ~, 

PRIORITY POLLUTANT 

METALS (mglL) 

A,,~cJ7~'.qJ 010.4) CI. 18 (I) '. 0,34 0,15 0,00014 (gW) 

E~ge~'J')e, 0.009 341 53 0.05 (I) 0.D11 (I) 

:;;:eli6~,;)~ 0.052 562 38 0,33 (I) ~0~52 (I) ,46, 

BETX (pgIL) 
EPA Method SWB0218 

~~~ "''!!'I¥;,,!Jii,,$dll£}ii! J~!" ~~ ,;Eogoo~; ,.s;g,o,l;); ~~ .51Jgt 

.i,c,;irqy~ 
I'Ssll";:~ 104000 1)1~~00(~l 15.000 

DIOXIN/FURANS (ng/L) 

EPA Method SW8290 

Total TEO .. .. .. ~~ ~~ 5.1E-06 

7/19/05 \\Edmdata\wproc\231\009\132\Phlli RI Q71905\Phlll RI Rpt_App 0 Upper GW 2 

TABLE 0-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk-Based Concentration 

Construction Volatilization 
Fresh Fresh Orgamsm and Excavation to Outdoor Air 

Site-
Specific 

CMC Acute cee Chronic Only Worker Occupational BackQround 

~~ 12 ~~~ 

~~ ~~ 

~~ 12 ,~~ ~~~ 

0,34 (') 015 (') 0,00014 (') 1.5 

0.013 0.009 0.004 

0.47 0.052 4.6 001 

~;;"e, .m,,~~;,' 1700 ;'.~OO~ e.;, 

,,~O.~OOB, 78.000 

';;. 

~~ ~~ ~~ ~~~ ~~~ 
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PHil PH II PHil PHil PHil PH II PHIl PH II 

Y 
OX2S OX2S Oup of OX2S OX3S OX3S OX3S OX3S OX4S 

0408026-03 0411066-10 0411066-02 FY72H 0402086·08 0406074-03 0408026-04 0402086-11 
8/4/2004 11/11/2004 11/11/2004 10122/2003 2/1812004 6110(2004 8/4/2004 2/18/2004 

1;IA NA NA ~ NA NA NA NA ~-'~ 
,,-',~ 

NA NA NA NA NA 
;';%, NA NA 

;; 

NA NA NA NA NA NA NA NA 

0.00752 ~ ~ NA NA 0.0212 ~ 

0.01 ..Q.Q!. ~u NA NA, .0 ,'2l.,," 0.01 
,e, 

DOaSU :u Q;OOS" Li NA~ NA w~;;~ ,0.0435 
!+";~;;ad0 

.=,'== 

NA NA NA ;~.A. NA NA NA NA 

NA NA .,NA~ NA NA NA ,NA NA 

~ I 0.571421 NA NA NA NA NA NA 

Landau Associates 
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Sample Identification: 
Laboratory Identification: 

Dale Collected 

SEMIVOLATILES iJrg/L) 

EPA Method SW8270 

Oregon SL Vs - Surface Water 

Aquatic Birds Mammals 

Oregon Ambient Waler Quality Criteria 

Fresh 

Acute 
Fresh 

ChroniC 

Fish 
Consumption 

0,1 

7/19/05 \\EdmdatalwprocI231\009\132IPhlll RI 071905\Phlll RI Rp'-App D Upper GW 2 

TABLE 0-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk-Based Concentration 

Construction Volatilization 
and Excavation to Outdoor Air 

Site-
Specific Fresh 

CMC (Acute 
Fresh 

eec (Chronic 
Organism 

0,1 Worker Occuoational Background 

Page 43 of 50 

PHil PHil PH II PH II PH'II PHil PH II PH II 

OX4S OX4S OX5S OX5S OX5S OX5S OX5S aX6S 
0406074-04 0408026-05 FY72A 0402086-01 0406074-05 0408026-06 0411066-03 FY72B 
6/1012004 8/4/2004 10/22/2003 2/18/2004 6/1012004 8/4/2004 11111/2004 10(22/2003 

Landau Associates 
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Oregon SLVs - Surface Water Oregon Ambient Water Quality Criteria 
Sample Identification Fish 

Laboratory Identification. Fresh Fresh Consumption 
Date Collected A uatic Birds Mammals Acute Chronic Only 

HYDROCARBONS (mglL) 

NWTPH·HCID 

Gasoline -- -- --
~JIle~!~fi!:ii'~$ 

NWTPH·Dx 

~~i~~!~U;rge -- -- --

NWTPH·G 

TPH-Gasollne Range -- -- -- -- --

PRIORITY POLLUTANT 

METALS (mglL) 

Amen" (7060) ,Ol~_~)fI ,_1BUJ _6 0.34 0.15 0_00014 (9)(') 
"'!!i, 5, 

Coppe, (601 0) _ ?,029,_ __iPJ'-_ 53 0_05 (I) 0_011(1) 

Nlokel (6010) 0_052 562 38 0_33 (I) 0_052 (I) 4_6 

BETX (pgIL) 

EPA Method SW8021 B 

Ben,ene _ 130 -- ..2"0;'00. _~~O~Ja) 51 (g) 

Toluene 9_8 1D.-40£e, l,l~SO,£ (a) -- 15_000 

DIOXINIFURANS (nglL) 

EPA Method SW8290 

Total TEO -- -- 5.1E-06 

7/19r05 \\Edmdata\wproc\231\0091.132\Phlll RI 071 905\Phlll RI RPCApp 0 Upper GW 2 

TABLE D-l 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk-Based Concentration 

Construction Volatilization Site-
Fresh Fresh Organism and Excavation to Outdoor Air Specific 

CMC (Acute eee Chronic Only Worker Occu alional BackQround 

-- -- --
~,.:-

---

'P- """- _Tif--

-- -- -- -- --- ---

" ? 

-- 12 

0_34 (') 0_15 (') OOOElt"\'k,, liSi 
-- --- 1.5 

o,j~,l-"~ 0_009 
'w 'W' __ -:'_- 1== 

-- 0.004 

,9 47 _ 0_052 
1 ~-~:~i;iiili -- llf' -i7iL- =,-=_-=_= __ 

001_ 
-"'-'=''-''-;lrTc--

51 1700 13000 
-'=-J1!,:_lf-q'i?2' 

200_000 78_000 -, 

-- -- -- --- ---

Page 440t 50 

PH II PH II PH II PHil PHil PH II PHil PH II 

OX4S OX4S OX5S OX5S OX5S OX5S OX5S aX6S 
0406074-04 0408026-05 FY72A 0402086-01 0406074-05 0408026-06 0411066-03 FY72B 
6/10/2004 8/412004 10/22/2003 2118/2004 6/10/2004 8/412004 11/11/2004 10/22/2003 

NA NA NA ~A NA NA NA NA 

NA NA --'''' NA NA_ NA NA NA 

NA NA NA NA NA NA NA NA 

~ 0.0137 !:!,A NA 0_0095 ..Q,Qli 0_0135 NA 

0.0256 001 U _~A NA o 0001U .0 ODD! 0_01 U NA 

0,02'9 _ ,,0099 -- N_A, NA 0005 U 2C"°~_~ 0_005 _.~A _ 

-p-----

~I--
NA _NA NA NA NA NA __ ~,A, __ .~! 

NA N/\ NA -",,!A,. NA NA NA Nil 

NA NA NA NA NA NA NA NA 

Landau Associates 
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Sample Identilication. 
Laboratory Identification 

Date Collected 

SEMI VOLATILES ()JgIL) 
EPA Method SW8270 

Pentachlorophenol 

PAHs (pg/L) 

EPA Method SW8270· SIM 

Oregon SLVs - Suriace Water 

Aauatic Birds Mammals 

15 

620 

Oregon Ambient Water Quality Criteria 
Fish 

Fresh 

Acute 
Fresh 

Chronic 

15 (e) 

Consumption 
Onl 

3.0 

7/19/05 \\Edmdata\wproc1231\009\132\Phlll RI 071905\Phlll RI Rpt_ApP 0 Upper GW 2 

TABLE D-1 
SUMMARY OF DETECTED ANAL ¥TICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 

National Recommended Water Qualitv Criteria Risk-Based Concentration 
Construction Volatilization 

Fresh and Excavation to Outdoor Air 
Site-

Specific Fresh 
CMC (Acute 

Organism 
Ocl Worker Occupational Backqround 

19 15 

Page 45 of 50 

PHil PH II PHil PH II PH II PH II PH II 

OX6S OX6S aX6S Dup of aX6S aX6S OX7S OX7S 
0402086-02 0406074-06 0408026-07 0408026-01 0411066-04 FY72C 0402086·03 
2/18/2004 6/10/2004 814/2004 8/4/2004 11/11/2004 10/2212003 2118/2004 

~ NA NA NA NA~ 1661 

Landau Associates 
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Oregon SLVs - Suriace Water Oregon Ambient Water Quality Criteria 
Sample Identification: Fish 

Laboratory Identification Fresh Fresh Consumption 
Date Collected Aquatic Birds Mammals Acute Chronic Onl 

HYDROCARBONS (mgIL) 

NWTPH-HCID 

Ga,oline .. .. 

NWTPH-Dx 

~~.':.~Ra"ge .. .. .. 

NWTPH·G 

TPH-Gasolme Range .. .. .. 

PRIORITY POLLUTANT 

METALS (mglL) 

A"enia (7060) 0.15 Ii) (') 18 iii 6 0.34 0.15 0.00014 (g)(') 

Coppa. (6010) 0.009 341 53 005 (I) 0011(1) 

,;;;:~~~I(~~ 0.052 562 38 0.33 (I) £05EJII 46 

BETX (pg/L) 

EPA Method SWB0218 

Ben,ene 
~I I""d" 

-- _200000 5300 (a) -- .5
' 

(g) 

J?;~:''1"., 9.8 -- 104000 17500 (a) -- 15.000 

·-r·",.=I,. 

DIOXIN/FURANS (nglL) 

EPA Method SWB290 

Total TEO -- -- -- -- 5.1E-Qa 

7/19/05 \\Edmdafa\wproc\231\009\132\Phlll RI 07190S\Phlll RI RpCApp 0 Upper GW 2 

TABLE 0·1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk-Based Concentration 

Construction Volatilization 

Fresh Fresh Organism and Excavation to Outdoor Air 
Site-

SpecIfic 
CMC (Acule) cee (Chronic) Onl Worker Occupational Background 

12 
-'¥,~::~ 

.. . .. 

.. .. .. 12 . .. 

0.34(') 015 (') 0.00014 (-) ... .~. 

001: .0,009 -- 0.004 

047 0.05.".. 46 -- --. 001 

<'~I-

51 170Q .13000 

200.000 78.000 --. --. 

-- -- -- --. 
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PHil PHil PH II PH II PH II PHil PHti 

y 
aXGS aX6S aX6S Dup of OX6S aX6S OX7S OX7S 

0402086·02 0406074-06 0408026-07 0408026-01 0411066-04 FY72C 0402086-03 
211812004 6110/2004 8/4/2004 8/4/2004 11111/2004 10/2212003 2/18/2004 

. fJA .fJA . NA NA NA .NA 

,',", '3"'~~"" ,_, NA NA NA fJA. NA NA 

, ... ·'XI 

NA NA NA NA NA NA NA 

NA 0.013 0.013 ....Q,<lill, 0.0133 NA 

.NA DOO01U . 000D1. u. ,!:£0Q~_U .001 ~ N, cmlfl 
, N,A 0005 U 0.005 U O£~? u [ ~ NA __ N.~ .. 

"', '.0!.1iN,,,£;:; 

.NA NA ., ':~ .. NA 
NA ,,,',.,,.,,,,. y,N~/ NA 

,== NA 

''::\,;'-:i. NA NA ..'"A. 
,,~~. 

NA 

" '.='~ 

NA NA I 0.00871 NA 1 0.0065611 NA NA 

Landau Associates 
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Sample Identification 
Laboratory Identification" 

Date Collected: 

SEMIVOLATILES (jIg/L) 

EPA Method SW8270 

Oregon SLVs - Surface Water 

Aquatic Birds Mammals 

Oregon Ambient Water Quality Criteria 
Fish 

Fresh 
Acute 

Fresh 
Chronic 

Consumption 
Onl 

7/19/05 \\Edmdala\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpt_App 0 Upper GW 2 

TABLE D-1 
SUMMARY OF DETECTED ANAL YTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk Based Concentration 

Construction Volatilization 

Fresh Organism and Excavation to Outdoor Air 

SlteM 

Specific 
Onl Worker Occupational Background 

Page 47 of 50 

PH II PH II PH II PH II PHil PH II PHil 

OX7S OX7S OX7S OX8S Dup ofOX8S OX8S OX8S 
0406074·07 0408026-08 0411066-05 FY72E FY72D 0402086-04 0406074-08 
6/10/2004 81412004 11/11/2004 10/22/2003 10/22/2003 2/18/2004 6/10/2004 

Landau Associates 
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Oregon SLVs - Surface Water Oregon Ambient Water Quality Criteria 
Sample Identification: Fish 

Laboratory Identification: Fresh Fresh Consumption 
Date Collected: Aquatic Birds Mammals Acute Chronic Onl 

HYDROCARBONS (mg/L) 

NWTPH·HCID 

-- -- --;.i;.'t',if 

NWTPH·Dx 

TPH-Diesel Range -- -- -- --

; ''''''-'"'U'.'' 
NWTPH·G 

TPH-Gasoline Range -- -- --

PRIORITY POLLUTANT 

METALS (mgIL) 

"rseniU7060L 0.150) (') 18 OJ 6 03. 0.15 0.00014 (g)(') 

Copper (601 0) 0.009 341 53 J.05 (I) 0.011 (I) 

",ioLel \!l0~O) 0.052 . 5?~_ 38 0.33.0) 0052(1)_ 4.S. 

,","M' 

BETX (pgIL) 

EPA Method SW8021B 

Benzene 130 -- .. _'psoao .. 5300 (al. -- S1 (9) 

Toluene 9.B -- 104000 17500 (a) .15.000 

DIOXIN/FURANS (nglL) 

EPA Method SW8290 

Total TEO -- -- .- -- -- S.1E·06 

7/19/05 \\Edmdata\wproc\231\009\132\P~11l1 RI 07190S\Phlli RI RpCApp 0 Upper GW 2 

TABLE 0-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk-Based Concentration 

Construction Volatilization 

Fresh Fresh Organism and Excavation to Outdoor Air 
Site-

Specific 
CMC Acute cee Chronic Onl Worker OccupatIOnal Backaround 

12 ---
'.;""i;-·~· 

-- ---

-- -- .- 12 _.-

0.34(') 0.15 (') _~~'.4J:L '-.M ",--;" _'~ 

)013 0.009 
'''i~ 

' •. i 0.004 _ 

'47 0052 ".6 
~,'2ii:ii~~!% 

_o~ ._.'ditf%;:--
·'·-i-'·'""'"'· U!!$'PF', 

51 1700 . 1~00O 

.200.000 _78~000 --- ---

, " 

-- -- -- -- ---
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PH'II PHil PH II PHil PH II PH II PHil 

Y 
OX7S OX7S OX7S axes Dup of aX8S QXBS aX8S 

0406074-07 0408026·08 0411066~O5 FY72E FY72D 0402086-04 0406074-08 
6/10/2004 8/4/2004 11111/2004 10/22/2003 1012212003 2/18/2004 6/10/2004 

_NA NA NA NA NA NA NA 

NA NA NA N-: NA NA NA 

NA NA NA NA NA NA NA 

0.0105 0.014 0.017B y~ NA NA ~ 

0OOO1~U O.oa01U 0.01 Y. NA NA NA 0.01 U 

O.0()5 U 0'005 U [ ~ ..• N~ NA NA 0.005 U 

F',', _N~, NA NA NA NA "A _NA 

NA NA NA NA NA NA .~ 
., .. 

NA NA NA ~ NA NA NA 

Landau Associates 
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Sample Identification 
laboratory Identification 

Date Collected 

SEMIVOLATILES (pglL) 

EPA Method SW8270 

EPA Method SW8270SlM 

Pentachlorophenol 

PAHs (pgIL) 

EPA Method SW8270 • SIM 

Dreaon SLVs - Surface Water 

Aquatic Birds Mammals 

Oregon Ambient Water Quality Criteria 
Fish 

Fresh 
Acute 

Fresh 
Chronic 

15 (c) 

Consumption 

0"' 

3.0 

7/19/05 \\Edmdata\wproc\231\009\132\PhIH RI 071905\Phlll RI RPCApp 0 Upper GW 2 

TABLE 0-1 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Waler Quality Criteria Risk-Based Concentration 

Construction Volatilization 
Fresh Organism and Excavation to Outdoor Air 

Site-
Specific 

0"' Worker Occupational Background 

19 15 3.0 

Page 49 01 50 

PH II PH II PHIl PHil 

aX8S OX8S QX9S 0 
0408026-09 0411068-06 0408035-02 0408058-05 

8/4/2004 11/11/2004 8/5/2004 8/9/2004 

8.81 

Landau Associates 
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Oregon SLVs - Surface Water Oregon Ambient Water Quality Criteria 
Sample Identification Fish 

Laboratory Identification: Fresh Fresh Consumption 
Dale Collected A ualic Birds Mammals Acute Chronic 0,1 

HYDROCARBONS (mglL) 

NWTPH-HCID 

.~asoll,e. .. 

. ,~ .. ~ .. 
NWTPH-Dx 

T"H·Di"el R"ge. .. . . 

NWTPH-G 

TPH-Gasoline Range 

PRIORITY POLLUTANT 
METALS (mglL) 

BETX t)igJL) 

EPA Method SWB0218 

DIOXIN/FURANS (nglL) 

EPA Method SWB290 

Total TEO 5.1E-06 

7/19/05 I.IEdmdatalwproc\231\009\132\Phlll RI 0719051Phlll RI Rpt. App 0 Upper GW 2 

TABLE D-l 
SUMMARY OF DETECTED ANAL YTICAL RESULTS 

UPPER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
Risk-Based Concentration 

Construction Volatilization 
and Excavation to Outdoor Air 

PHil 

Specific 0408026-09 
Worker Ocel! alional 

Slle· I OX8S 

Back round 8/412004 

12 J J NA -.. . ,.!'?".2!1; 

J ;¢ly •• I NA. . _-
12 I I NA 

NA 

Page 50 of 50 

PH II PH II PHil 

OX8S OX9S Q 

0411066-06 0408035-02 0408056-05 
11/11/2004 815/2004 8/9/2004 

NA NA 5.56 ... 
NA NA 2.88 

0.005 U 0.005 

NA NA NA 

Landau Associates 
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Creaon SLVs - Surface Water 
Sample Identification: 

Laboratory Identification: 
Aquatic Birds Mammals 

SEMIVOLATILES (pgIL) 

Ore~on Ambient Water Quality Criteria 

Fresh 
Acute 

Fresh 
Fish 

Consumption 

15,000 

7/19/05 \\Edmdala\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpt App D Lower GW 1 

TABLE D·2 
SUMMARY OF DETECTED ANAL YTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria 

Fresh Fresh Organism 
Onl 

Risk-Based Concentration 

Construction Volatilization 
and Excavation to Outdoor Air 

Worker Occupational 

Page 1 ot40 

MTF MTF MTF MTF MTF MTF 

Site- G1A G1A G1A G1A G1A LW4D 
Specific FY82N 0402105-04 0406039·03 0408044-06 0411051-06 FY82L 

Background 10/24/2003 2120/2004 617/2004 816/2004 11/9/2004 10/24/2003 

Landau Associates 
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Sample Identification 

laboratOlY Identification 
Date Collected 

HYDROCARBONS (mg/L) 

NWTPH-HCID 

9~~2'~e 

NwrPH~Dx 

NWTPH-G 

TPH-Gasollne Range 

PRIORITY POLLUTANT 

METALS (mglL) 

Arsenic (7060) 

Copper (601 0) 

BETX (.ug/L) 

EPA Method SW80218 

Toluene 

DIOXIN/FURANS (ng/L) 

EPA Method SW8290 

Total TEQ 

Oregon SL Vs - Surface Water 

Aquatic Birds Mammals 

0.15 U) (') 1BOI 6 

0_009 341 53 

9.B 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

MTF 

SCREENING CRITERIA 
OreClan Ambient Water Quality Criteria 

Fish 

National Recommended Water Quality Criteria Risk-Based Concentration 
Construction VolatilizatIOn 

and Excavation to Outdoor Air Fresh 
Acute 

Fresh 
Chronic 

Consumption 

Onlv 
Fresh 

CMC (Acute 

~ ~~~ __ O }3. 9·Q00.14 (gL(*) 1_~~~:~4{') 

0.05 (I) 0.011 0.013 

5,1E-06 

Fresh 
eee (Chronic 

Organism 
Only Worker Occupational 

12 

12 

Site­
Specific 

Backaround 

G1A 

FY82N 
10/24/2003 

NA 

NA 

01S{*) _~.? __ 0.03.§ 

-o~oo~ _ _ o:go~"'- [ _O.Q07 

13000 

200,000 

NA 

7/19/0S \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlli RI RPCApp D Lower GW 1 

MTF 

G1A 
0402105-04 

2/20/2004 

NA 

NA 

_ 0.Q324 

O.034€ 

NA 

MTF 

G1A 
0406039-03 

61712004 

NA 

NA 

0.0326 

0.01 U 

NA 

MTF 

G1A 
0408044-06 

8/6/2004 

NA 

MTF 

G1A 
0411051-06 
11/9/2004 

NA 

0.0293 0.0295 

-- ----
0.01 U 001 U 

NA 

NA 

NA NA 

MTF 

LW4D 
FY82L 

10/24/2003 

NA 

0.028 

0.006 

NA 

Page 2 of 40 

Landau Associates 
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Sample Identification 

Laboratory Identification 
Date Collected. 

SEM1VOLAT1LES 1}tgIL) 

EPA Method SW8270 

EPA Method SWB270SIM 

Pentachlorophenol 

PAHs (pgIL) 

EPA Method SW8270" SIM 

Oregon $LVs - Surface Water 

AQuatic Birds Mammals 

Dreaon Ambient Waler Quality Criteria 
Fish 

Fresh 
Acute 

Fresh 

ChroniC 

15 (c) 

Consumption 

001 

3.0 

15,000 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlli RI Rpt_App 0 Lower GW 1 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria 

Fresh 
CMC (Acute 

19 

Fresh 
CCC{Chronlc 

15 

Organism 
001 

3.0 

200,000 

Risk-Based Concentration 
Construction Volatilization 

and Excavation to Outdoor Air 
Worker Occupational 

Page 3 of 40 

MTF MTF MTF MTF MTF MTF 

Site- LW4D lW40R LW6D lW60 lW6D LW60 
Specific 0402113-08 0411151-01 FY820 0402105-05 0406039-01 0408044-07 

Backaround 2/23/2004 11/29/2004 10/24/2003 2/20J2004 6/7/2004 8/6/2004 

Landau Associates 
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Sample Identification 
Laboratory Identification 

Dale Collected" 

HYDROCARBONS (rnglL) 

NWTPH·HCID 

Gasoline 

NWTPH-Dx 

TPH-Oiesel Range 

NWTPH-G 
TPH-Gasoline Range 

PRIORITY POLLUTANT 

METALS (mg/L) 

~_~!!i~E06Q) 

~,~k,~! (~21?t 

BETX (pgIL) 

EPA Method SW8021 B 

Benzene 

Toluene 

DIOXINIFURANS (ngIL) 
EPA Method SW8290 

Total TEO 

Oregon SL Vs - Suriace Water 

Aquatic Birds Mammals I 

Ore on Ambient Water Quality Criteria 
Fish 

Fresh Fresh Consumption 
Acute Chronic Onlv 

5.1E-06 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Ph11l RI Rpt_App 0 lower GW 1 

TABLE D-2 
SUMMARY OF DETECTED ANAL YTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
Risk-Based Concentration 

Construction Volatilization 
and Excavation to Outdoor Air 

Worker Oceu alional 

12 

Page 4 of 40 

MTF MTF MTF MTF MTF MTF 

Site- I LW4D LW4DR LW6D LW60 LW60 LW60 
Specific 0402113-08 0411151-01 FY820 0402105-05 0406039-01 0408044-07 

Back round 2/23/2004 11/29/2004 10/2412003 212012004 6!7/2004 8/6/2004 

NA NA NA NA NA NA 

NA NA NA NA NA NA 

Landau Associates 
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Sample IdentificatiOn" 
laboratory Identification 

Dale Collected 

SEMIVOLATILES (pglL) 

EPA Method SW827Q 

Oregon SLVs - Surface Water 

Aauatic Birds Mammals 

Oregon Ambient Water Quality Criteria 

Fish 
Fresh 
Acute 

Fresh 
Chronic 

Consumption 
0"1 

7/19/05 \\Edmdata\wproc\231\OO9l132\Phlll RI 071905\Phlll RI Rpt_App D Lower GW 1 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE'" RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk·Based Concentration 

Construction VolatilizatIOn 
Fresh Organism and Excavation to Outdoor Air 

0"1 Worker Occupational 

Page 5 of 40 

MTF MTF MTF MTF MTF MTF 

Slte- LW6D LW9D LW9D LW9D LW9D LW9D 
Specific 0411051·07 FY82M 0402105-08 0406039-02 0408044-05 0411051-02 

Background 11/9/2004 10/24/2003 2/20/2004 61712004 S/6J2004 11/9/2004 

Landau Associates 
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Oregon SL Vs - Surface Water Oregon Ambient Water Qualit Criteria 
Sample Identification: Fish 

Laboratory Identification: Fresh Fresh Consumption 

Date Collected: ~quatlc Birds Mammals Acute Chronic Onl 

HYDROCARBONS (mglL) 

NWfPH-HCID 
Gasoline .. .. .. 

NWTPH-Dx 

TPH·Diesel Range .. .. 

NWTPH·G 

TPH-Gasoline Range .. .. 

PRIORITY POLLUTANT 

METALS (mgIL) 

~~n~~J~~.§2 •. 015 (i)(') 18 (i) 6 0.34 015 0.OQ014 (g)(') 

~~;~~~~ "%,% 3. 
0.009 341 .,53 0.05 (I) 0.011 (I) .. 

Nicke~.'2) ~'!:25~ .26". 38 0.33 iii 0052 (I) 46, 

, .. ,.". =., 

BETX II'9IL) 

EPA Method SW80218 

B,~'O'"e , 130 .. 200000 5300 (a) .. 51 (g) 

T9',e~e 9.8 .'~40()£. 17500 (a) 15000. 

DIOXIN/FURANS (ngIL) 
EPA Method SW8290 

Total TEQ .. .. .. 5.1E-06 

7/19/05 \\Edmdafa\wproc\231\009\132\Phlll RI Q719051Phili RI Rpt App D Lower GW 1 

TABLE D-2 
SUMMARY OF DETECTED ANAL YTiCAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk-Based Concentration 

Construction Volatilization 
Fresh Fresh Organism and Excavation to Outdoor Air 

CMC (Ac,'e) eee (Chronic) Onl Worker Occu ational 

.. .. .. 12 

.. . . 

-.~ .. ,~j_ll,~~~i}:~)t·i M. 

.. .. 12 . .. 

0.34 (.) . 0.15 (") 000014 (.) .. 

0.013 0.009 

0.47 °c052 1.%, ,46., 

J~ 1700 13000 

200,000 .18000 ... 

' . 

Page 6 of 40 

MJ~ MTF MTF MTF MTF MTF 

Slte- LW6D LW9D LW90 LW9D LW9D LW9D 
Specific 0411051-07 FY82M 0402105-08 0406039-02 0408044-05 0411051-02 

Background 11/9/2004 10/24/2003 2/20/2004 6/7/2004 8/6/2004 11/9/2004 

.~,~~, NA NA NA NA .~i\ 

",''''"''!''''.; 

II'''~:'' 
lc9 0.25.U 0.246 UJ 0.246U • _0254.~ O:~89 • 

. .. NA NA NA NA NA NA 

1.5 ~ 0.038 0.0301 0.0272 0.0307 0.0458 

.0004 o:o1u 0.011 0.01 001 
mu !ijll~~ 

001 OOO~ "- ~O'-U 0,00" "- 0.005 0.005 U .9.££5..L!. 

NA 
•• ~N" NA NA NA NA 

. .. NA -':!.~- NA NA NA NA 

NA NA NA NA NA NA 

Landau Associates 
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Sample Identification: 
Laboratory Identification" 

Date Collected: 

SEMIVOLATILES (.ugIl.) 

EPA Method SW8270 

Pentachlorophenol 

PAHs (pgIL) 

EPA Method SW8270 - 81M 

Acenaphthylene 

OreQon SLVs " Surface Water lOre on Ambient Water Qualit Criteria 
Fish 

Fresh Fresh Consumption 
Mammals I Acute Chronic Onlv 

7/19/05 \\Edmdata\wproc\231\009\132\Phlli RI 07190S\Phlll RI Rpl_App D Lower GW 1 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
Risk-Based Concentration 

Construction Volatilization 
and Excavation to Outdoor Air 

Worker Occupational 

Page 7 of 40 

MTF MTF MTF MTF MTF MTF 

S;te- I LW14D LW14D LW14D LW16D LW17D LW17D 
Specific FY82C 0402113-03 0408036-05 0408036-04 FY82G 0402105-06 

BackQround 10/23/2003 2/23J2004 815/2004 8JS12004 10/23J2003 2120/2004 

Landau Associates 
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Oregon SLVs - Surface Water Oregon Ambient Water Qualit Criteria 
Sample Identification Fish 

Laboratory Identification Fresh Fresh Consumpllon 
Date Collected Aquatic Birds Mammals Acute Chronic Dol 

HYDROCARBONS (mglL) 

NWTPH-HCID 

_G",oli", -- -- -- -- --
!_,,~,!It:--M'''' 

NWTPH-Dx 

~~"~_~a~Q:;_ .,! --
-- -- -- --

~, " 
NWTPH-G 

TPH-Gasoline Range -- -- -- --

PRIORITY POLLUTANT 

METALS (mglL) 

~"""c (7060) 0,15IlLI-} .1~(j), 6 0.34 ,01':;, 000014 (9)(') 

,C~£,,"'_(6010) 0.009 ~4~ 53 005 (I) . 0011 (I) --

N;okel (6010) 0.052 562 _,~_ 38 0,33 (I) 0.052 (I) 46 

'i' 

BETX (pgIL) 

EPA Method SWB021B 

l3eoze
"" 

_ ~_~O 200000 5300 (a) -- 51 (9) 

., 
.r~lueoe 9," -- 104000 117500 (a) 15}lo;!_ ". 

DIOXIN/FURANS (nglL) 

EPA Method SW8290 

Total TEO -- S.lE·06 

7/19/05 \\Edmdalal.wprocI231\009\132\Phlll RI 07190S\Phlll RI Rpt_App 0 Lower GW 1 

TABLE D-2 
SUMMARY OF DETECTED ANAL YTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 

National Recommended Water Quality Criteria Risk-Based Concentration 
Construction Volatilization 

Fresh Fresh Organism and EXcavation to Outdoor Air 
CMC Acute eee Chronic) Dol Worker Occu alionai 

-_iii!-j 
_'2_ ---

I':~- !iii" 

-- -- ---

12 

0,34(") °15(') 000014(') ---
q~. -,s_ 

0,013 ;w;: __ g_02~ ---
.~ -~-' 

0_47. • fC,O£':.2. 46 ---
-YW-

51 .1700 ,;;;,OOP
a

_ 

Sile-
Specific 

Background 

---

1_5 

0.004 

0,01 

~?-~~ 78_000 
,",' IVlR i •• ..,." 

iil[ ,,-ca'. -, 

-- -- ---

MTF 

LW14D 

FY82C 
10/23/2003 

NA 

,N>,' 

NA 

NA 

NA, 

NA 

NA 

"A 

NA 

Page 8 of 40 

MTF MTF MTF MTF MTF 

lW14D LW14D LW16D LW17D LW17D 
0402113-03 0408036-05 0408036-04 FY82G 0402105-06 
2123/2004 8/5/2004 8/5/2004 10123/2003 2120/2004 

~~-- ild"~""~~ NA _~A 
-~- ,~,",- "~y~-

NA NA NA NA .NA. 

NA NA NA NA NA 

NA _NA NA _~NA" -#'e!2: !'!I_~~~ '"'" 
NA NA NA 

_N!::_ ~,.,.n'_;-,'_~'_ 

'" "NA ~A, .,NA, 

'_-,,,,,,,'- G£j;'!'! 

.N~ .... N~ _,,,_,~.-csN~,.* _ NA NA 

_NA _ '0. .~A _ .NA .NA 
.lii!'c 

NA NA NA NA NA 

Landau Associates 
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Oregon SLVs - Surface Water Oreaon Ambient Water Quality Criteria 
Sample Identification 

Laboratory Identification 
Date Collected: I Aquatic 

SEMIVOLATILES (pglL) 

EPA Method SW8270 

Birds 
Fresh 

Mammals I Acute 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpt~App 0 Lower GW 1 

Fresh 
Chromc 

Fish 
Consumption 

ani 

15,000 

TABLE 0-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria 

Fresh 
CMC (Acute 

Fresh 
eee (Chronic 

Organism 

ani 

Aisk-Based Concentration 
Construction Volatilization 

and Excavation to Outdoor Air 
Worker Occupational 

Site-
Specific 

Background 

Page 9 of 40 

MTF MTF MTF MTF MTF MTF MTF 

LW17D LW17D LW18D LW18D LW18D LW18D LW20D 
0408044-08 0411051-08 FY82F 0402105-07 0408044·04 0411051·05 FZ04N 

8/6/2004 1119/2004 10/23/2003 2/20/2004 8/6/2004 11/9/2004 10!28}2003 

Landau Associates 
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Oregon SLVs· Surface Water Oregon Ambient Water Quality CrIteria 
Sample Identification Fish 

Laboratory Identification Fresh Fresh Consumption 
Date Collected" Aquatic Birds Mammals Acute Chronic Only 

HYDROCARBONS (mgIL) 

NWTPH-HCID 
.. 

~~~~'jjj 
NWTPH-Dx 

:-ilM:Kl~,i,~~iP",e . 
.. .. 

.b' .,",'. 
.. .. 

:iic::t 
.. 

• "".:.':,,:w __ n' 

NWTPH-G 

TPH-Gasoline Range 

PRIORITY POLLUTAr>.JT 

METALS (mgfL) 

A'Bec,c (7060) 015 UI I') 18 (j) 6 0.34 015. 0.00014 IgW) 

Copper (6010) 0.009 341 53 0.05 (I) 0011 l!l .. 

Nickel (6010) 0.052 562 38 ]33 II) a 052 (I) J :." - •• ~:~:" L 

-sC _ k',,,,: 

BETX ",gil) 
EPA Method SWB021 B 

Becmne 130 :'.;;;: :~~g~3°: .5.~:;O,I~i,. 51 (9) 

·W 

Toluene 9.8 .. '04°.00. ,_ 175OS,I':': .. 15,000 

Dl0X1N1FURANS (ng/L) 
EPA Method SWB290 

Total TEO .. .. .. S.1E-06 

7/19/05 \\Edmdala\wproc\231\009\132IPhlll RI 0719051PI1111 RI Rpl App 0 Lower GW 1 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk-Based Concentration 

Construction Volatilization 

Fresh Fresh Organism and Excavation to Outdoor Air 
CMC Acute eee Chronic Only Worker Occupational 

.. .. .. 12 

.. 

-.w· 

12 ... 

O.34n 0.15n .02.0_01 4 11 .. 

o 0~3 0.009 . .. 

1'-- '. ',,i 47. ~. _ 4 ~ 

51 ,17,?!l 13000 

200,000 
'iiJuo"!,--J¥!f': be_c:,,,,' ]v" 

:l'\'lS.,l£ ill: 

.. . .. 

Page 10 of 40 

MTF MTF MTF MTF MTF MTF MTF 

Site- LW17D LW17D LW18D LW18D LW18D LW18D LW20D 
Specific 0408044-08 0411051-08 FY82F 0402105-07 0408044-04 0411051-05 FZ04N 

Background 8/6/2004 11/9/2004 10/23/2003 2/20/2004 8/6/2004 11/9/2004 10/28/2003 

"': 
NA NA 

. "';-"N."'" "' .. "',;4:. .'::'~ 
';lil 1't<'S:"··n,s·. ;;, •. ",,,,,. :'E'~:,jfl'J8!,.:'>,!. ':',i7:.l",J-;.3, 

,N~ JZ~ NA NA NA 2,32 
,;h,: 

::. 

. .. NA 3.83 NA NA NA 1.79 0.25 U 

1.5 NA NA ,," ,.NA 
'"·:·!l1'~fi'15·. 

NA 0.021 

.0.004
8 

"',]V, 
NA N, ·'riA-

='::'A • 
2'''],C':'(jl'f8(! , ';.,~. 

iliIli ,en::? ~ 

0.01' ::::.'. 
NA NA ~! _~A _ ,Ni. 

'i': 
0.01 U 

.~:. 

··::I!·_;:;"'~f:Iij:·:~·;;': .~--: ':.":: -,",,~~ 

NA NA NA NA NA NA NA 

_ .. 
NA • ,NA. .N~ NA NA N~. .. N.A. 

NA NA NA NA NA NA NA 

Landau Associates 
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Sample Identification:1 
Laboratory Identification: 

Date Collected 

EPA Method SW8270SIM 
Pentachlorophenol 

PAHs (pgIL) 

EPA Method SW8270 - 81M 

Toluene 

Ore on SLVs - Surface Water 

AQuatic Birds Mammals 

Ore on Ambient Water Quality Criteria 
Fish 

Fresh Fresh Consumption 
Acute Ctlronic Onlv 

15 (e) 3.0 

7/19/05 \\Edmdala\wprocI231\009\132\Phlli RI 071905\Phlil RI RPCApp D LowerGW 1 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

MTF 

SCREENING CRITERIA 

Risk-Based Concentration 

Construction VolatilIZation I Site- I LW20D 
and ExcavatIOn to OutdO?r Air Specific 0402115-03 

Worker Occupational Background 2/24/2004 

t9 t5 3.0 

MTF 

LW20D 
0406050-10 

618J2004 

Page 11 of 40 

MTF MTF MTF MTF 

LW20D LW20D LW22D LW22D 
0408056-10 0411059-03 FZ04A 0402115-10 

8/9/2004 11/10/2004 10i27/2003 2/2412004 

Landau Associates 
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Oregon SLVs· Surface Water Oregon Ambient Water Quality Criteria 
Sample Idenhfication Fish 

Laboratory Identification Fresh Fresh Consumption 
Date Collected. AQuatic Birds Mammals Acute Chronic Only 

HYDROCARBONS (mgJL) 

NWTPH-HCID 
Gasoline -- -- --

NWTPH·Dx 

TPH-Dlesel Range -- -- -- --

NWTPH-G 

TPH-Gasollne Range 

PRIORITY POLLUTANT 

METALS (mg/L) 

~~fO~OL 
"'''"', 

O. I iii (') 18 (il 6 0.34 01.0. 000014 (Q)(') 

Coppec (6010) -~r:!f . 0,009 ~41 .53 0,05 (I) 0,9.
"

(1) --

N"kel (6010) 0,052 ,062 38 .033(1)_ 2,05.2(i 4,6 

=~ 

BETX (pgA..) 
EPA Method SW80218 

'~;;;;;,"::,;;; 
130 -- 200000 5300 (a) -- 51 (g) 

5:~':"=-- ",:~" 
9,8 -- 104000 1,7500 (a) '_"'-000, 

":'7£'$l" 

DIOXIN/FUR.ANS (ngIL) 

EPA Method SW8290 

Total TEO S.lE-06 

7/19/05 \\Edmdata\wproc\231\008\132\Phlll RI 071905\Phlll RI Rpl_App 0 lower GW 1 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk-Based Concentration 

Construction Volatilization 
Fresh Fresh and Excavation to Outdoor Air 

CMC Acute eee Chronic Only Worker Occupational 

'-~;'li:'rL "',",'~~:, -- = 
G';L ,:f~r::" -,-.,¥",- ,'~~;,,","'2" 

-- -- -- ---

-- 12 

034(') O,1.'--CI, . OOO~1.4X), 
'il,,-lii:"~ 

---

=~g~":,, 0,009 ---

047 
. 005lr:,~1 

. 4,6 .~ 
-,;.1,"",' " 

---;-,,;'; 
,"Zl!0,[", :G'e '~,< CiF 

51 1700 13000 

'--.~ 
200.000 78,000 ---

-- -- -- -- ---

Page 12 of 40 

MTF MTF MTF MTF MTF MTF 

Site- LW20D LW200 LW200 LW20D LW22D LW22D 
Specific 0402115-03 0406050-10 0408056-10 0411059-03 FZQ4A 0402115-10 

BackQround 212412004 618/2004 819/2004 11/10/2004 10/27/2003 2/24/2004 

NA NA NA NA NA NA 

'qjJ ''''<iI'J:@~: 

--- 0,369 0,573 O,7"Z ,0,553. 
':;,&, 

2 ... 0,42. 

0100 U 0.100 U 0.229 0.100 U 0,54 0100 U 

'-5 0,0287 0,0268 0,0286 0,02.7 0.023 0,0386 

0004 001 U 001 U O.O957,~ 0.199 0,01141 

001 0005 U 0005~, "U"'02~~~ . 0-'J05 U 0.14 Q005U 
',iif: t~(j,qs~= 

--'-~ NA "A NA NA 
t~;§ ;; 

--- '-A, NA NA NA __ NA. 

--- NA NA NA NA NA NA 

Landau Associates 
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Oregon SLVs - Surface Water I Oregon Ambient Water Quality Criteria 
Sample Identification 

Laboratory Identification 

SEMIVOLATILES (pgIL) 

EPA Method SWI:I270 

Fresh 

7/19/05 \\EdmdalalwprocI231I,009\132IPhlll RI 071905\Phlll RI Rpt App 0 Lower GW 1 

Fish 
Fresh Consumption 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 

Risk-Based Concentration 

MTF 

~ ____ L 

Construction Voia'ili"'ion I Sit.~ I LW22D 
and Excavation to Outdoor Air Specific 0406040·03 

Worker Occupational Background 617/2004 

Page 13 of 40 

MTF MTF MTF MTF MTF 

LW22D LW22D LW23D LW23D LW23D 
0408056-03 0411059-04 FZ04B 0402115-11 0406040-04 

8/9/2004 11/10/2004 10/27/2003 2124/2004 6m: 

Landau Associates 
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Oregon SLVs - Surface Water Oregon Ambient Water Quality Criteria 
Sample Identification Fish 

Laboratory Identification Fresh Fresh Consumption 
Date Collected Aquatic Birds Mammals Acute Chronic Onl 

HYDROCARBONS (mglL) 

NWTPH-HCID 

G,soline -- -- -- -- -- --

"" *. 'n '* 
NWTPH-Dx 

TPH-Die,el Ranqe 
*;e'~,_ 

--",.- .w· 

NWTPH-G 

TPH-Gasoline Range -- -- -- --

PRIORITY POLLUTANT 
METALS (mglL) 

Acsenie (7060) 015QJ1") 18 UI 6 .0.34 015 _ 0 00014Jg)("I 

Copper (601 0) '0,009 341 =53= 005 (I) 0011=(1) --

.~~~~~ 0.052_ 562 38 033 (I) 0052(1) 4.6 

BETX (JJglL) 

EPA Method SW8021 B 

Benzene. ,132.. -- ,2S2°SP., 5300J'!. -- 51 (g) 

Toloene 9;8, -- .c~ .:::~~~£', :5~::"'-- 15,000 

DIOXINIFURANS (nglL) 
EPA Method SW8290 

Total TEO 5.1E-06 

7/19105 \\Edmdafa\wproc\231\009\132\Phlli RI 07190S\Phlll RI Rpt_App D lower GW 1 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Aisk-Based Concentration 

Construction Volatilization 

Fresh Fresh Organism and Excavation to Outdoor Air 
CMC (Acute) eee (Chronic) Onl Worker Occupational 

-- -- -- .12. ---

'. 'W' 

-- -- 12 

0.34(") ~ 15 (") 0.00014 (") -- ---

0.013 000· ._-

~" 052. 4.6 _. ---

i ft'''j~w. U% "E.;"" •• ~ ':'O? 1~.op£ 

.2;;0(J2°c I.~ 78000 - '.e "i,.-10·'''' 

Page 14 of 40 

MTF MTF MTF MTF MTF MTF 

Site- LW22D LW22D LW22D LW23D LW23D LW23D 
Specific 0406040-03 0408056-03 0411059·04 FZ04B 0402115-11 0406040-04 

Background 617/2004 8/9/2004 11(10/2004 10/27/2003 2124/2004 6/7/2004 

--- ,NA~,,,, NA NA .N~ ,NA, NA 

'~w~ e'." 1'" " '* 

--- 3.43 1,75 L~1 },9, 1,5~ ,~.4!. 
'!I'p~iS 

0.239 0.100 U 0.100 U 0.88 0.668 0.732 

1.5 0,0256 0,00774 0,0417 0.021 0,0421 0.0444 

. 0.004 .0.01 U S~.: 0.01 0.201 0.01971 ,.9:"'..~ 

001 0,005 U·*·~'~005 U 0005 U 
'1!'i!!U~~ 

.". 0.11 
• 0 ~q5 U ",li:'$1 ~.sK-""~ 

%X. 

NA NA NA NA NA NA 

--- NA NA , NA, NA NA NA 

,~ ' .. 
NA NA NA NA NA NA 

Landau Associates 
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Ore on SLVs" Surface Water Oregon Ambient Water Quality Criteria 

Sample Identificat<on I Fish 
laboratory Identification: Fresh Fresh Consumption 

Date Collected Aquatic Birds Mammals Acute Chronic Only 

15,000 

7/19/05 \\Edmdata\wproc\231\009\132\Phlli RI 071905\Phlll RI Rpl_App 0 Lower GW 1 

TABLE D-2 
SUMMARY OF DETECTED ANAL YTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
Risk-Based Concentration 

MTF 

Comtmct;on Volat"',a"on I Slte- I LW23D 
and Excavation to Outdo?r Air Specific 0408056·04 

Worker Occupational Backaround 8/9/2004 

78,000 

Page 150f40 

MTF MTF MTF MTF MTF MTF 

LW23D LW24D LW24D LW24D LW24D lW240 
0411065-01 FZ04U 0402115-07 0406040-07 0408056-06 0411065-02 
11111/2004 1012812003 2124/2004 61712004 819/2004 11/1112004 

Landau Associates 
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Oregon SLVs - Surface Water Oregon Ambient Water Quality Criteria 
Sample Identification: Fish 

Laboratory Identification. Fresh Fresh Consumption 
Date Collected Aquatic Birds Mammals Acute Chronic Only 

HYDROCARBONS (mglL) 

NWTPH-HCIO 

Gasoline --
. ~~ .7# ~ • 

NWTPH-Dx 

TPH-Diesel Range -- -- -- -- --

NWTPH·G 

TPH-Gasoline Aange 

PRIORITY POLLUTANT 

METALS (mgIL) 

;;.iiV :£'C6Cl) 0.15 Ii) (') 18 ~) 6 034 015 .00001~ [glD 
.# 

Copp" (6010) 0.009 341 53 0.05 (I) 0011.Q1. --

""cke~i!'210). 0.052 562 38 033 (I) 052 (I) 46,. 
, 

8ETX (jtgJL) 

EPA Melhod SW8021B 

Benzene 130 -- .JO~O.O~. 5300 (a) 51 (g) 

~1',n,. 9_B 104000 .}15°2j~l· -- 15.000 

'M·' "'-':j't-;:§." .• # 

DIOXIN/FURANS (nglL) 

EPA Method SW8290 

Tolal TEO -- -- -- -- -- 5.1E-06 

7/19/05 \\Edmdala\wproc\231 IOO9l132\Phlll AI 071 905\Phlll AI Rpt .App 0 Lower GW 1 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk-Based Concentration 

Construction Volatilization 

Fresh Fresh Organrsm and Excavation to Outdoor Air 
CMC Acute cee Chromc Only Worker Occupational 

--
. G:::~;';'1~.~.i·;:f' gg, 

-- -- ---

-- 12 

0.34 n 0.15 n 0.00014 n 

0.013 0.009 
'-Yii:'T2:':Yii:.,~-;,.: . 

"='.vr""~'H0· '.~ 
.047 0052 4.6 

.. ;:" .. !!.si!·.:,:--

51 1700 13000 ...•. ' :.,' 
200.000 78.000 

.£.~-,,-

__ ill 

.- --

Page 160f40 

MTF MTF MTF MTF MTF MTF MTF 

Site- LW23D LW23D lW24D LW24D LW24D LW24D LW24D 
Specific 0408056-04 0411065-01 FZ04U 0402115-07 0406040-07 0408056-06 0411065-02 

Background 8/9/2004 11/11/2004 10/28/2003 2124/2004 6/7/2004 819/2004 11/11/2004 

NA NA ,NA. NA NA NA NA 

3.21 2.9' 2.5 5.'3 .!,B'. _~:~7 ,3,B7 
"",,,,,}y;t-

--- 0.562 1.23 0.92 1.46 1.23 0.948 1.64 

1.5 O,Oi'S. ~ ~ 0.0664 0.0576 0.043 0.0525 

_0:OD4. 0.03721 L ~ 0.163 0.047.1 0.0256 0.01251 0.0424 

''10- ..<l~ 
#,J!E 

0005U 0,005 .2. ~ 0.0069 O.OOBB ~ 

NA "A. . ~~. NA NA NA NA 

:~:!!~§'4 

._N/\ __ NA, .. "A NA N~ NA. 

NA NA NA NA NA NA NA 

Landau ASSOCiates 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
W 
01 
(J) 
<D 

Oregon SL Vs • Surface Water I Oregon Ambient Water Qualit Criteria 
Sample Identification: 

Laboratory Identification: 

SEMIVOLATILES (pglL) 

EPA Method SW8270 

Fresh 
Mammals I Acute 

7/19/05 \\Edmdalalwproc\231\OO9\132IPhlll RI 07190S\Phlll RI Rpt_App 0 Lower GW 1 

Fish 
Fresh Consumption 

Chronic Onlv 

TABLE 0·2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
Risk·Based Concentration 

MrF 

Construction Vol,W,,,tioo I S"e- I LW25D 
and Excavation to Outdoor Air Specific FZ04V 

Worker Occupational Backaround 10/28/2003 

200,000 78,000 

Page 17 of 40 

MTF MTF MTF MTF MTF MTF 

LW250 LW25D LW25D LW25D LW26D LW26D 
0402115-08 0406040-08 0408056-07 0411065-03 FZ04T 0402115-05 
2124/2004 6/7/2004 819/2004 11/11/2004 10/28/2003 2124/2004 

Landau Associates 
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Oregon SLVs • Surface Water Oregon Ambient Water Quality Criteria 
Sample Identification" Fish 

Laboratory IdentificatIOn Fresh Fresh Consumption 
Date Collected Aauatic Birds Mammals Acute Chronic Onl 

HYDROCARBONS (mg/L) 

NWTPH-HCID 

t3~~ -- -- -- -- --

NWTPH·Dl( 

TPH-D'esel Range -- -- -- -- -- --

NWTPH-G 

TPH-Gasoline Range -. 
PRIORITY POLLUTANT 

METALS (mglL) 

Arsenic. (7060) 015 (j) I') __ ~8.Q.L ~6. 034 .0 15 Q[)°9~(gI(J 

Coppe, (6010) - 0.009-
.. ~1_ .53 0.05 (I) 0.oi1 (I) 

N;~kel (6010) D.052 .. ~~2. 1~_ 0.33 (I) 0052 (I) 4.6 

BETX (pglL) 

EPA Method SW8021B 

Bemene 130 200000 5300 (a) -- 51 (9) 

J;~!,;,! 9.8 -- 104000 17500 (a) -- 25 •OOD 

DIOXIN/FURANS (ng/L) 

EPA Method SW8290 

Total TEQ 5.1E-06 

7/19/05 \\Edmdata\wprocI.231\,009\132\Phlll RI 071905\P1111i RI RpLApp 0 Lower GW 1 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk-Based Concentration 

Construction Volatilization 
Fresh Fresh Organism and Excavation to Outdoor Air 

CMC (Ac"te) eee (Chronic) Onl Worker Occupational 

-- -- -- 12 ---

-- ---

-- -- 12 --. 

034CL °15 1;1 000014 n -- ---

0013 0.009 

OA7 •. 0,,0.5.:c. ' 6 
-- ---

--

51 1700 13000 

200.000 78.000 ---

-- ---

Page 18 of 40 

MTF MTF MrF MrF MrF MTF MTF 

Site- LW25D LW250 LW25D LW25D LW250 LW26D LW26D 
Specific FZ04V 0402115-08 0406040-08 0408056-07 0411065-03 FZ04T 0402115-05 

Background 10/28/2003 2/24/2004 61712004 81912004 11/11/2004 10/28/2003 2/24/2004 

--- NA NA NA .NA_ NA NA 
[.;;;!SN~l!>; 

--- 1.3 "-67 2.~1 3,1c 2.54 1-1 1-74 

~ .~ 

--- 0.43 0.877 0.409 0.98 1.38 0.35 0.268 

,';,". 0.032 0.0261 ~ 0.0425 0.064 .2J!QL 0.0098 
;:;k0iclbil 

0004- 0.373 0.0441 0.01791 (l01U ~ L ~ _ooi~-

001 ..Qdl! ~ 0.00B4 0.0065 0.0603 0.01 _0()05_~ __ 
S-. 

NA NA NA _NA NA NA NA 

--- Ni\ NA. NA NA NA _N~ .NA 

NA NA NA NA NA NA NA 

Landau Associates 
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Sample Identification: 

laboratory Identification: 
Date Collected: 

SEMI VOLATILES (pgIL) 

EPA Method SW8270 

Oregon SLVs - Surface Water 

Aquatic Birds Mammals 

Oregon Ambient Water Qualitv Criteria 

Fresh 
Acute 

Fresh 

Fish 
Consumption 

Onl 

7/19/05 \\Edmdalalwproc\231\009\132\Phlll RI 07190S\Phlli RI Rpt App D Lower GW 1 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria 

Fresh 
CMC (Acute 

Fresh 
eee (Chronic 

Organism 
Onl 

Risk-Based Concentratron 
Construction Volatilization 

and Excavation to Outdoor Air 

Page 19 of 40 

MTF MTF MTF MTF MTF MTF 

Site- LW26D LW26D LW260 LW27D LW27D LW27D 
Specific 0406040-06 0408066-01 0411059-05 FZ048 0402115-06 0406040-05 

und 6/7/2004 8/10/2004 11/10/2004 10/28/2003 2124/2004 6/7/2004 

Landau Associates 
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Oregon SLVs· Surface Water Oregon Ambient Water Quail! Criteria 
Sample Identification: Fish 

Laboratory Identificatron Fresh Fresh Consumption 
Date Collected Aquatic Birds Mammals Acute Chronic Onl 

HYDROCARBONS (mglL) 

NWTPH-HCID 
Gasoline --

NWTPH-Dx 

,~~I,R~,~9~ -- -- .- --
>:;t 

NWTPH-G 

TPH-Gasollne Range -- -- -- --

PRIORITY POLLUTANT 
METALS (mglL) 

Aesenie (7060) 015 (j) (') 18 (i) 6 034 015 000014 (011') 

Copper (601O) 0.009 341 53 0.05 (I) 0.01, (It 

Nickel (6010) 0.052 562 38 0.33 (I) 0.052 (I) 4.6 

BETX (JtgIL) 

EPA Method SW80218 

Ben",ne_ _'30 -- 2£OD~? _~300~~a» ~(~) 

Tolnene 9.8 _:£42°0, ,~;~~.!~> 
,1;,~~~'~ -- --

",..C? 

DlOXIN/FURANS (nglL) 

EPA Method SW8290 

Total TEQ -- 5.1E-06 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpt_App 0 LowerGW 1 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Qualit Criteria Risk-Based Concentration 

Construction Volatilization 
Fresh Fresh Organism and Excavation to Outdoor Air 

CMC Acute eee Chronic Onl Worker Occupational 

-- -- 12 ---

--
"'~'-'""~'-,:~ I ""-ii;0!'.l!-,,,,,. --

. ~'-'.",,~. 

-- -- 12 

034 Cl 0. ,1'1 00001'11'1 -- ---

0013 0.009 ---

0.47 0052-- 16 ---

51 1700 13000 

,"' -" 
200.000 78,000 -_. 

'w 'W":,"W 

-- -- -- -- ---

Page 2001 40 

MTF MTF MTF MTF MTF MTF 

Site- LW26D LW26D LW26D LW27D LW27D LW27D 

Specific 0406040-06 0408066-01 0411059-05 FZ04S 0402115-06 0406040-05 
Backaround 6/7/2004 8/10/2004 11/10/2004 10/28/2003 2/24/2004 6/7/2004 

--- NA NA NA NA NA NA 
,,~, 

--- _4.07 .1,37 2_18 0.54 0.598 2-43 

0.129 0,202 J 0.211 025 U 0.100 U 0.24 

1.S 0.00561 0.0112 ~. 0,00. 0.00598 0.0071 

D.004 ,01 0.08121 ~ 0.021 D01~ ~?'~U 

0.Q1 0.005 U 0005U 0005U 0.01 ~005 U 0005Y 

. iif3'"X'"~ 

-w '!E1i!i-t:" 
.N!\ .. NA NA NA N~_, NA 

h±f~~;> ,.~A. NA _NA, ~NA. NA 
U~ >:, >". . 

NA NA NA NA NA NA 

Landau Associates 
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Sample Identification 
Laboratory Identification 

Date Collected 

SEMIVOLATILES (jJg/L) 

Pentachlorophenol 

PAHs (pg/L) 

EPA Method SW8270 "SIM 

Oreqon SL Vs • Suriace Water 

Aquatic Birds Mammals 

Oregon Ambient Water Quality Criteria 
Fish 

Fresh 

Acute 
Fresh 

Chronic 

15 (c) 

Consumption 
Oel 

3.0 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlll RI Rpt_App D Lower GW 1 

TABLE 0-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 

National Recommended Water Quality Criteria 

19 

Fresh 
eee (Chronic 

15 

Organism 
Oel 

200,000 

Risk-Based Concentration 
Construction Volatilization 

and Excavation to Outdoor Air 
Worker Occupational 

78,000 

Page 21 of 40 

MTF MTF MTF MTF MTF MTF MTF 

Site- LW27D LW27D LW35D lW35D LW35D LW35D LW35D 
Specific 0408056-11 0411059-06 FZ04K 0402115"09 0406040-02 0408056-02 0411059-07 

Backqround 8/9/2004 11110/2004 10/27/2003 2124/2004 6/7/2004 8/9/2004 11/10/2004 

Landau Associates 
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Oregon SLVs - Surface Water OreQon Ambient Water Quality Criteria 
Fish Sample Identification 

Laboratory Identification 
Dale Collected: I ~alic Birds 

Fresh 
Mammals I Acute 

Fresh 
Chronic 

Consumption 
Only 

HYDROCARBONS (mglL) 

NWTPH-HCID 

Gasoline 

NWTPH-Dx 

TPH-Die~~~ Range 

NWTPH-G 

TPH-Gasoline Range 

PRIORITY POLLUTANT 

METALS (mglL) 

Arsenic (7060) 

Copper (6010 

_Nit2.~~1 (~g~g) 

BETX (,ug/L) 

EPA Method SW8021 B 

015 (j) (') 18 UI 

0.009 341 

0.052 562 38 I 0.33 II) 0.052 (I) 46 

TABLE 0-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

MTF 

SCREENING CRITERIA 
National Recommended Water Quality Criteria 

Fresh 
CMC (Acute 

034. Cl 

0.013 

Fresh 
eee (Chronic 

~~~ 

Organism 
Only 

Q:00014.('). 

4.6 

Risk-Based Concentration 

Constructloll Volatilization Site- I LW27D 
and Excavation to Outdoor Air Specific 0408056·11 

Worker Occupational Background 8/9/2004 

12 NA 

12 0.336 

1.5 0.00745 

0004 0.0157 

0.01 0.005 U 

MrF MrF MrF MrF 

LW270 LW35D LW35D LW35D 
0411059-06 FZ04K 0402115-09 0406040-02 
11/10/2004 10/27/2003 2124/2004 617/2004 

NA NA NA 

4.13 

0,188 0.25 U 0100 U 0.102 

~()-~--!. 0.018 0.00168 0.0038 

MrF 

LW35D 
0408056"02 

819/2004 

NA 

2.71 

0100 U 

001 U 0.37 
~-J!!'!fl1f!!I~ 

0.01 L 0.01071 1 u.u~qq 

0.005 U 0.32 0.005 U 0.0114 0.0186 

Page 22 of 40 

MrF 

LW35D 
0411059-07 
11/10/2004 

NA 

1.96 

0100 U 

0.0166 

0.0354 

0.0647 

200000 .1!i:]!Jff;~NA~~~~ili§N~A~~~~~¥£i''§~=~~~~~Y!~i£O~ •• J5ili~~~§i 

DIOXIN/FUAANS (ngfL) 

EPA Method SW8290 

Total TEO 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlll RI RpLApp 0 Lower GW 1 

5.1E·06 NA NA NA NA NA NA NA 

Landau Associates 
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Sample Identification 

SEMIVOLATILES (pg/L) 

EPA Method SWB270SIM 

Pentachlorophenol 

PAHs (jJg/L) 

EPA Method SWB270 - SIM 

Acenaphthyiene 

VOLATILES (ug/L) 

Toluene 

Oregon SLVs - Surface Water 

Aquatic Birds Mammals 

Oregon Ambient Water Quality Criteria 
Fish 

Fresh 
Acute 

Fresh 
Chronic 

15 (c) 

Consumption 
001 

3.0 

15,000 

7/19/05 \\Edmdata\wprocI231\009\132\Plllll RI 071905\Phlll RI Rpt_App 0 Lower GW 1 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk-Based Concentration 

Construction Volatilization 
Fresh Organism and Excavation to Outdoor Air 

001 Worker Occupational 

19 15 30 
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MrF MrF MrF MrF MTF MrF MrF 

Site- LW36D LW37D lW380 LW390 LW4QO LW450 ° Specific 0411059-08 0411059-09 0411059-10 0411059-11 0411150-01 0411065-04 FY82Q 
Background 11/10/2004 11/10/2004 11/10/2004 11/10/2004 11/29/2004 11/11/2004 10/24/2003 

NA 

NA 

NA 

Landau Associates 
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TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
Oregon SLVs - Surface Water Oregon Ambient Water Quality Criteria National Recommended Water Qualit Criteria Risk-Based Concentration 

Sample Identification Fish Construction Volatilization 
Laboratory Identification. Fresh Fresh Consumption Fresh Fresh Organism and Excavation to Outdoor Air 

Dale Collected Aquatic Birds Mammals Acute Chronic Ocl CMC (Acute eee Chronic Ocl Worker Oecu allonal 

HYDROCARBONS (mg/L) 

NWTPH-HCIO 

Gasoline .. .. .. 12 . .. 

."~ ·r 

NWTPH-Dx 

lPH·Diesel Range 
,·2.Y;/&1 

.. .. .. .. .. 

NWTPH-G 

TPH-Gasoline Range .. 12 

PRIORITY POLLUTANT 

METALS (mg/L) 

.6:s~'iJ'~1 o '~~~f~~~Y2 •. 2 .~ . ,0.'4. 015 ,. 0~?01 ~ (9)(:) 0341') Q1SC) 000014(') ... 

~.!~J6()1<1) 
O.~;·<~' . ";42 ,00 0"~~~' . a 05 (I) 0.011 (I) 0.013 0.009 

l:'f~~(62'0L 0.052 ~~2 .. 3~ 03~(11. .. 0052 (I) ,+'4 •. 4 ~ 047 0.052 \.6 .. . .. 

~'''~r_~ ~.~. .,.. y.-
BETX(PgIL) 

EPA Method SW8021 B 

i3e."'8c.e. 130 200000 5300 (a) .. 51 (9) ~1 . ' ~700_ 13000 

Tol.oe.ce I*w~~ 104000 17500 (a) 15,000 
-=~ 1° .... 20~DOO .18.000 .. .. . .. 

.. ".~. 
DIOXIN/FURANS (ng/L) 

EPA Method SW8290 

Tolal TEO .. .. 5.1E-06 

7/19/05 \\Edmdata\wproc\2311009\132\Phlli RI 071905\Phlll RI RpLApp 0 Lower GW 1 
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MTF MTF MTF MTF MTF MTF MTF 

Site- LW36D LW37D LW38D LW39D LW40D LW45D 0 
Specific 0411059-08 0411059-09 0411059-10 0411059-11 0411150-01 0411065-04 FY82Q 

8ackground 11/10/2004 11/10/2004 11/10/2004 11/10/2004 11/29/2004 11/11/2004 10/24/2003 

. .. NA .NA NA ~~A., .~~"."> •. ,, .. ..tl~~ .. r. .~ 

. .. O~25~ O,25.U 0.954 0.455. 0.2.63 . -'.,,1 ~-~~ i."_,* 

0.100 U 0.100 U 0.120 0.133 0100 U 0.776 NA 

15 0001 U 0.00578 0.00867 0.0107 _":.~0"'2 0.0532 ~ 
1'.i!J·i~{).l~ li'.r 

0.004 0.01 U [ 0.019§] o:o1u 
001 ~-"l1illOj~i ~ ~ .~, •. NA 

'" 001 0.005· U . a.(un· 0.005 U- 0.D05U ~ ...Q,JB -~ 
'''.-- ;;r- Cllai~I'lf-

"~::,,! 
1'. _Nl~ • !!~" •. H+.-#·"A 

NA NA NA NA 

·~._ .. ~r~. N~ NA NA NA NA 
NA;*" 

NA NA NA NA NA NA NA 

Landau Associates 
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Sample Identification" 

laboratory Identification" 
Date Collected 

SEMIVOLATILES (,ug/L) 

EPA Method SW8270 

GreQon SLVs - Surface Water 

Aquatic Birds Mammals 

Oregon Ambient Water Quality Criteria 
Fish 

Fresh 

Acute 
Fresh 

Chronrc 
Consumption 

Onl 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlll RI Rpt_App 0 Lower GW 1 

TABLE D·2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk-Based Concentration 

Construction Volatilization 
Fresh Organism and Excavation to Outdoor Air 

Ocl Worker Occupational 

Site-
Specific 

Backqround 
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MTF MTF MTF MTF MTF MTF 

W W 
R RW2 OupofRW2 RW2 Dupof RW2 RW2 

FY82R FY82D FY82A 0402113-04 0402113-05 0406059-02 
10/24/2003 10/23/2003 10/23/2003 2.123/2004 2/23/2004 6/9/2004 

Landau Associates 
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Sample Identification 
Laboratory Identification 

Date Collected 

HYDROCARBONS (mgIL) 

NWTPH-HCID 

NWTPH-Dx 

NWTPH-G 

TPH-Gasoline Range 

PRIORITY POLLUTANT 

METALS (mgIL) 

DIOXIN!FURANS (ngIL) 
EPA Method SW8290 

Total TEO 

Oregon SL Vs - Surface Water 

Aquatic Birds Mammals 

Oregon Ambient Water Quality Criteria 
Fish 

Fresh 
Acute 

Fresh 
Chronic 

Consumption 

0"' 

5.1E-06 

7J19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI RpLApp 0 Lower GW 1 

TABLE D·2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Cnteria 

Fresh Fresh Organism 

0"' 

Risk-Based Concentration 
Construction Volatilization 

and Excavation to Outdoor Air 
Worker Occupational 

12 

Site-
Specific 

BackQround 

Page 26 of 40 

MTF MTF MTF MTF MTF MTF 

W W 
R RW2 Dupol RW2 RW2 Dup of RW2 RW2 

FY82R FY82D FY82A 0402113·04 0402113-05 0406059·02 
10/24/2003 10/23/2003 10/23/2003 2/23/2004 2J23}2004 6/9/2004 

NA 1.2 1.2 2.61 2.44 1.72 

NA NA NA NA NA NA 

Landau Associates 
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Oregon SLVs - Surface Water Oregon Ambient Water Qualitv Criteria 
Sample Identification 

Laboratory Identilication: 
Date Collected" I Aquatic 

SEMIVOLATILES (pgIL) 

EPA Method SW8270 

Birds 
Fresh 

Mammals I Acute 

7/19/05 \\Edmdatalwproc\231\009\132\Phlll RI 071905\Phlll RI Rpt_App D lower GW 1 

Fresh 
Cilronie 

Fistl 

Consumption 
0,1 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria 

Fresh 
CMC (Acute 

Fresh 
CCC (Chronic 

Organism 

Oel 

Risk-Based Concentration 

ConstrucllOn Volatilization 
and Excavation to Outdoor Air 

Worker Occupational 

Site· 
Specific 

Background 
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MTF MTF MTF MTF MTF BTIF BTIF 

W W W 
Dupof RW2 RW2 Dup of RW2 RW2 Dupol RW2 LW29D LW29D 
0406059-01 0408036-06 0408036-03 0411051-04 0411051-01 FZ04D 0402080-07 

6/9/2004 8/5/2004 8/512004 1119/2004 11/9/2004 10127/2003 2/1712004 

Landau Associates 
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Oregon SL Vs - Surface Water Oregon Ambient Water Quality Criteria 
Sample IdentificatIOn Fish 

Laboratory Identification Fresh Fresh Consumption 
Date Collected" Aquatic Birds Mammals Acute Chronic Onlv 

HYDROCARBONS (mglL) 

NWTPH-HCID 

~~* -- --'J:¥i,,'1¥C -- --
"-""'-"'0;- ''''''''h~ 
NWTPH-Dx 

TPH,DI",' R,cQ', -- -- -- -- -- --

"'='''','', 
NWTPH-G 

TPH-Gasoline Range -- -- -- -- --

PRIORITY POLLUTANT 

METALS (mglL) 

-"r~~ 0,15 iii 1'1 18 iii 6 034 ,,!";?MC;- ,) 0 0001, (oW) 

s;>p~60~OI 0-009 341 53 ~O~(I) O_OIL(!)", 

Nickel (6010) 0-052 562 38 0,33 (I) 0052 (I) 4,6 
~, 

BETX ;.gil) 
EPA Method SWa0218 

Bec"08 _130 , 200000 5300 (a) 51 (9) 

,T~I,~~-"- 9,8 -- 104()OO moo (a) -- 15,QOO_ 

DIOXINIFURANS (ngIL) 

EPA Method SW8290 

Total TEO -- 5.1E-06 

7/19/05 \\Edmdata\wprocI231\009'\132\Phlil RI 071905\Prllll RI Rpt_App 0 Lower GW 1 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water QuaHt Criteria Risk-Based Concentration 

Construction Volatilization 

Fresh Fresh Organism and Excavation 10 Outdoor Air 
CMC Acute cee Chronic Ocl Worker Deell ationa! 

,,12 ---
,~" zll' 

-, 

,= =' 

-- 12 

034n 0 1(') 000014 ('I --, 
,F=2. 

0013 0,009 
,-, 1& __ 

,'10 

0,47 0,052 46 
1""0' " 
I,HH;- ---
"p,-",- - 0' 

51 1700 13000 

-" 
-" 200~000 78,000 ---

-- -- ---
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MTF MTF MTF MTF MTF BnF BnF 

W W W 
Site- Dup of RW2 RW2 Dupef RW2 RW2 Oup otRW2 lW29D lW29D 

Specific 0406059-01 0408036-06 0408036"03 0411051-04 0411051-01 FZ04D 0402080-07 
Backaround 6/9/2004 81512004 8J5/2004 11/9/2004 11/9/2004 10/27/2003 2/17/2004 

,-- NA NA ..NA NA, !'~J NA NA 

,~ -="''0" '0, 

--- lA5 _1-'2 1-42 0,90' 0,991 

"~~f!", ,~~~~~~ 
1.83 1.72 1,8 1.18 1.23 0.25 U 0.100 U 

1,-' 0,0188 ~ 0,02 ~ 0,0207 0_00' 0,0061 

£004" _ ~,9'- U , 001,~U 2°J ~ ~u ,01 0,019]' OO1U 

"~~'i'!7l';O I,~'" c_~~u_ 0005 U ,~O~, ,2:2'23 0,0412 ' 0,02 a 005-U 

=, "- _,J 

NA NA NA NA NA NA _~,A_ 

NA ,N,A NA- Nil NA NA "':E~" 
'~Y6' ':!hllJ;,li! 

--- NA NA NA NA NA NA NA 

Landau Associates 
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EPA Method SW8270S1M 
Pentachlorophenol 

PAHs (pgIL) 

EPA Method SW8270 - SIM 

7/19105 \\Edmdala\wproc\231\009\132\Phlll RI 07190S\Phlll RI RpLApp D Lower GW 1 

15 (c) 3.0 19 

15,000 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

15 3.0 

Site­
Specific 

BTIF 

LW29D 

0406050·07 

BITF 

LW290 
0408006·07 

BTIF 

LW29D 
0411047-03 

BTIF 

LW30D 
FZ04F 

BTIF 

LW30D 
0402085-02 

BTIF 

LW30D 
0406050-09 

Page 20 of 40 

Landau Associates 
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HYDROCARBONS (mgIL) 

NWTPH-HCfD 

NWTPH·G 

TPH-Gasoline Range 

PRIORITY POLLUTANT 

METALS (mglL) 

DIOXIN/FURANS (nglL) 

EPA Method SW8290 
T(Jtal TEO 

7/19105 \\Edmdata\wprocI231IQ09\132\Phlll RI 07190S\Phlli RI Rpt_App 0 Lower GW 1 

S.1E-06 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

12 

BITF 

0.100 U 

NA 
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BlTF BTTF BITF BTTF BTTF 

0100 U 0.100 U 025 U 0100 U 0.100 U 

NA NA NA NA NA 

Landau Associates 
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Oregon SLVs - Surface Water Oregon Ambient Water Qualitv Criteria 
Sample Identification: 

laboratory Identification: 
Date Coliected'i Aquatic 

SEMIVOLATILES {J1g!l) 

EPA Method SW8270 

Birds 
Fresh 

Mammals I Acute 

7/19/05 I\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI RPCApp 0 Lower GW 1 

Fresh 
Chronic 

Fish 
Consumption 

Onl 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Qualitv Criteria 

Fresh 
CMC (Acute 

Fresh 
CCC(Chronic 

Organism 
Onl 

Risk Based Concentration 
Construction Volatilization 

and Excavation to Outdoor Air 
Worker Occupational 

Site-
Specific 

Backoround 
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eTTF eTTF eTTF eTTF eTTF eTTF BTTF 

LW30D LW30D LW32D LW32D LW32D LW32D LW32D 
0408020-05 0411047-05 FZ041 0402080-06 0406050·05 0408006-05 0411052·04 

813/2004 11/8/2004 10/27/2003 2/17/2004 6/8/2004 8/2/2004 11/9/2004 

Landau Associates 
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Oregon SLVs· Surface Water Oregon Ambient Water Quality Criteria 
Sample Identification Fish 

Laboratory Identification Fresh Fresh Consumption 
Date Collected: A uatic Birds Mammals Acute Chronic 0" 

HYDROCARBONS (mg/L) 

NWTPH-HCID 

Gasoline 

NWTPH-Dx 

NWTPH-G 

TPH-Gasolme Range 

BETX (pg/L) 
EPA Method SWB021B 

DIOXIN/FURANS (nglL) 

EPA Method SW8290 

Total TEQ 5.1E-06 

7/19/05 \\Edmdata\wprocI.231\009\132\Phlll RI 071905\Phlll RI Rpt_App 0 Lower GW 1 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

BTIF 

SCREENING CRITERIA 
Risk-Based Concentration 

Construction Volatilization LW300 
and Excavation 10 Outdoor Air 0408020"05 

Worker Ocell alianal 8/312004 

12 0100 U 

NA 
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BTIF BTIF BTIF BTIF BTIF BTIF 

LW30D LW32D LW32D LW32D LW32D LW32D 
0411047-05 FZ041 0402080-06 0406050-05 0408006·05 0411052·04 
11/8/2004 10/27/2003 2/17/2004 6/8/2004 8/212004 11/9/2004 

NA NA 

0.100 U 0.25 U 0100 U 0100 U 0100 U 0.105 

0.004 

NA NA NA NA NA NA 

Landau Associates 
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Sample IdentiiicallOn 
Laboratory Identification 

SEMIVOLATILES (pglL) 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI Q71905\Phlll RI Rpt .App 0 Lower GW 1 

15,000 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

200,000 

Site­
Specific 

LW100 
FY828 

1 U 

LW10D 
0402113-02 

Page 33 of40 

Landau Associates 
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Ore on SLVs - Surlace Water Ore on Ambient Water Qualit Criteria 
Sample Identification Fish 

Laboratory Identification" Fresh Fresh Consumption 
Date Collected" A uatic Birds Mammals Acute Chronic Onl 

HVDROCARBONS (mg/L) 

NWTPH·HCID 

NWTPH-Dx 

NWTPH-G 

TPH-Gasoline Range 

PRIORITY POLLUTANT 

METALS (mglL) 

_ O.(){)014 19)(,] 

BETX (pgIL) 

EPA Method SW80218 

DlOXIN/FURANS (nglL) 

EPA Method SW8290 

Total TEQ 5.1E-06 

7/19/05 \\Edmdatal.wprOC\231\009\132\Phlll RI 07190S\Phlli RI Rpt_App D Lower GW 1 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
Risk-Based Concentration 

Construction Volatilization 
and Excavation to Outdoor Air 

Worker Occu alional 

12 

Site- I LW10D LW10D 
Specific FY82B 0402113-02 

Back round 10/23/2003 212312004 

NA 

NA NA 
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,,"~Alr " 

LW1QD LW10D LW10D 
0406073-02 0408044-03 0411051-03 
6110/2004 8/6/2004 11/9/2004 

NA NA NA 

NA NA NA 

Landau Associates 
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Oregon SLVs - Surface Water Oregon Ambient Water Quality Criteria 
Sample Identification 

Laboratory Identification: 

Date Collected: I Aauatic 

SEMIVOLATILES (wIL) 

EPA Method SW8270 

EPA Method SW8270StM 

Pentachlorophenol 

PAHs (#!gIL) 

EPA Method $W8270 - SIM 

Acena 

Birds 

Fresh 

Mammals I Acute 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI RpCApp D Lower GW 2 

Fresh 

Chronic 

15{c) 

Fish 

Consumption 
ani 

3.0 

TABLE 0-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Waler Quality Criteria 

Fresh 
CMC (Acute 

19 

Fresh 
CCC(Chronic 

15 

Organism 

ani 

Risk-Based Concentration 

Construction Volatilization 
and Excavation to Outdoor Air 

Worker Occupational 
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PHil PHil PH II PHil PH II PH II 

Site- B2 B2 B2 J2 J2 J2 
Specific FY64E 0402099-02 0408019·03 FY641 0402105-02 0408019-05 

BackQround 10/20/2003 2/19/2004 81312004 10/21/2003 2/20/2004 8/3/2004 

Landau Associates 
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Ore on SL Vs - Surlace Water Ore on Ambient Water Quali! Criteria 
Sample Identification: Fish 

Laboratory Identification: Fresh Fresh Consumption 
Date Collected Aquatic Birds Mammals Acute Chronic 0,1 

HYDROCARBONS (mgIL) 

NWTPH-HCID 

Ga'~Ii"e -- -- -- -- --
,1!JCf£'" 

, ,., .Ai ,':' =" ".' 
NWTPH·Dx 

TPH-Dle'el Rooge , •. ,,;~.:.,, -- -- -- --

NWTPH·G 

TPH-Gasoline Range --

PRIORITY POLLUTANT 
METALS (mg/L) 

:",""I,s,(7°~DL 015 Q) (.) 18 Ii) 6 0.34 .9.'~ 0.00014 Igln 

2"E!'e;:1~10L 0,009 341 53 _OO"'(~' 0:~1ll'l_ --

~~,~!~O,121 0,052 562 38 ~",~~II) t".~~~~,'i .'\,6 

BETX (pgIL1 
EPA Method SWa021 B 
Beoze,e 130,. 200000 5300 (a) 51 (9) 

:C0luene 9~8~ -- J.~48:!0. ,;:~S2Jal '.5,000 

DIOXINfFURANS (ngfL) 

EPA Method SW8290 
Total TEO -- -- -- 5.1E-06 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpl_App 0 Lower GW 2 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Qualit Criteria Risk-Based Concentration 

Construction Volatilization 
Fresh Fresh Organism and Excavation to Outdoor Air 

CMC Acute cee Chronic Onlv Worker Occupational 

--
~'f,,:!ft0;~~f'l!' -"'1G';:'¥%0~ ',·T.,,}.2. 

'.0,' ~c ~." ,:C',C 'T '-:'.",,~ 

-- -- ---
.AS 

Site-

Specific 
8ackaround 

... " "',"'~' 

-- -- -- 12 ---

0,34n 0,1SCl ... 9..°<;'l~n 1,5 

.... 0,013 
, °P_09. 

'.~!:\. 
0.004 

047 ,O()5i:~ ;+,~ ""~6 001 

51 1700 . J32OO .. 'iM. 

.200000 ,78,000 ---
,-=' I" 

-- ,- -- ---

Page 36 of 40 

PHil PHil PH II PH II PHil PHil 

B2 82 82 J2 J2 J2 
FY64E 0402099-02 0408019-03 FY641 0402105-02 0408019-05 

10(20/2003 2/19/2004 8/3/2004 10121/2003 212012004 8/312004 

NA 
,~._,F. 

NA NA. .. !,A, ,~ 
." '~AJi,: 'T'" "" ._,~ 

,NA . NA. }:i~ NA NA N~ 

NA NA NA NA NA NA 

0.002 0,00507 0,00363 0,004 

-"" .. ,9J>!"". 

0,002 ~. 0,01 0,01 U 0,00' . g,O).,:,- O~ • 

0.01 U o AZ~~,n~f "., , 0,005LJ D,01 U ,.~il'~~iU"d:·' 0.005 U 
'''', "":V"'iJ''''''''''.f2='''~ 

.. NA,,,,, _N,A .. ,NA NA NA 

~A . NA _NA_ NA NA NA'o 

NA NA NA NA NA NA 
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Sample Identification 
Laboratory Identification 

Dale Collected: 

SEM1VOLATILES (pgIL) 

EPA Method SWB270 

EPA Method SWB270SIM 

Pentachlorophenol 

PAHs (pglL) 

EPA Method SW8270" SIM 

TolUene 

Oreaon SLVs· Surface Water 

Aquatic Birds Mammals 

Oregon Ambient Water Quality Criteria 

Fresh 
Acute 

Fresh 
Chronic 

Fish 
Consumption 

ani 

15,000 

7/19/05 \\Edmdata\wproc\231\009\132\Phlli AI 071905\Phlll AI Apt_App D LowerGW 2 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Qualitv Criteria 

Fresh 
CMC (Acute 

Fresh Organism 
ani 

200,000 

Risk-Based Concentration 
Construction Volatilization 

and Excavation to Outdoor Air 
Worker Occupational 

Page 37 of 40 

PH II PHil PH 11 PHil PHil PH II 

Site- LWI0 LW3D LW3D LW3D lWI1D LW11D 
Specific FY64K FY821 0402113-10 0408044·01 FYB2J 0402113-11 

BackQround 10121/2003 10/24/2003 2123/2004 8/612004 10/24/2003 2/23/2004 

1 U 

Landau Associates 
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Oregon SL Vs - Surface Water Oregon Ambient Water Quality Criteria 
Sample Identification: Fish 

Laboratory Identification" Fresh Fresh Consumption 
Date Collected: Aquatic Birds Mammals Acute Chronic Onl 

HYDROCARBONS (mglL) 

NWTPH-HCID 
Ga,ohoe -- -- -- -- --

NWTPH-Dx 

TPH-D;,,,I RanD, -- -- --

NWTPH-G 

TPH -Gasoline Range --

PRIORITY POLLUTANT 

METALS (mglL) 

Arsenic (?060) 
"IJP'G. 

015O)D_ . 1~ 0). 6 0.34 015 000014 (g)(') 

Copper (601 0) _0?~9_ , 341 .53 0.05 (I) 0.011 (I) 

'J= §' ~§ 

,"';"~" (60JO!. 
0.052 562 }~, 033 (I) 0.052 (I) 46 

§J'2_= ,~ I~ 

BETX (wIL) 

EPA Method SW80218 
Ben,,", 130 200000 5300 (aJ -- .~1 (91. 

}~~,r;:, ~;~." •• 4'*,' 
104000 117500 (a) 

!~~~:,~ -- --
r .111' , . 

DlOXIN/FURANS (ngIL) 

EPA Method SW8290 

Total TEO S.lE-OS 

7/19/05 \\Edmdalalwproc\231\0091132\Phlll RI 071905\PI1III RI Rpt App 0 Lower GW 2 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Quality Criteria Risk-Based Concentration 

Construction Volatilization 
Fresh Fresh Organism and Excavation to Outdoor Air 

CMC(Acute) eee (ChroniC) Onl Worker Occupational 

-- -- -- 12 ---
I''''~'' .~~~~, "" -,- '" 

---

.-'~-'=' -c§'§ 

-- -- 12 

0.34n 015 (') 0.00014 (') 

IJ~JlI¥~§\' iie'" _~~"J§ 5. 
_ 0.0'3 _ 0,00" 

i,li~~,,;~'I'>-- __ :if 
0.47 0052 4.6 --p, J?l£1":--'Bi-'C, 

,-.-- •••• ~ - ~,~,~,=' 

'_~.Y£:; Il--&~f+r ,,,';1' 
51 1700 13000 

'J' 

,}O~:?O£. 7B.OOO 
1!;!,"Ili' 

• v- 'J_§' 
P1' __ • 
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PH II PH 1/ PHil PHil PH" PHil 

Site- LW1D LW3D LW3D LW3D lW11D LW11D 
Specific FY64K FY821 0402113-10 0408044-01 FY82J 0402113-11 

Background 10/21/2003 10/24/2003 2/23/2004 8/6/2004 10/24/2003 2/23/2004 

'!Il~~;;~ 
NA NA NA NA NA NA 

--- ~~ .. , "§~~"§ NA N, 0.66,itf 0.562 

,.",J'!It '._ .. h"'"'''' 

--- NA NA NA NA NA NA 

1.5 0.006 0.018 O.013B 0.014 0.005 0.00658 

0004 0.005 .0.004 ,001 U 0.01 0.0151 .0.01 U 

'E 0.01 0.01 U 0.01 U 0005 U 0005 U .~.D2. 0005 U 

-"A, NA NA NA ~N.~ 

J §'§~~ NA 
r ~~~.l!i'0f '}Q>,li' 

NA NA .N.A --, 
.. :l.:J§~.'ic":.a .. -

" •. 11":"~';2' ; E"""-'.-""" 

NA NA NA NA NA NA 

Landau Associates 
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Oregon SLVs - Surface Water Oreaon Ambient Water Oualitv Criteria 
Sample Identification: 

Laboratory Identification' 
Date Collected:1 Aquatic 

SEMIVOLATILES (JJglL) 

EPA Method SW8270 

EPA Method SW8270SlM 

Pentachlorophenol 

PAHs(JJg/L) 

EPA Method SWB270 ~ SIM 

9.8 

Birds 
Fresh 

Mammals I Acute 

104,000 117500 (a) 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 071905\Phlll RI Rpt_App 0 Lower GW 2 

Fresh 
Chronic 

15 (c) 

Fish 

Consumption 
Onl 

3.0 

TABLE D-2 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Waler Quality Criteria 

Fresh 
CMC (Acute 

19 

Fresh 
eee (Chronic 

15 

Organism 
Onl 

30 

Risk-Based Concentration 
Construction Volatilization 

and Excavation to Outdoor Air 
Worker Occupational 

Page 39 of 40 

PH II PHil PHil PH If PHil PH II 

Site- LW11D LW11D aX8D OX8D aX8D aXaD 
Specific 0408044·02 0411066-08 FY72F 0402086-05 0408026-10 0411066-07 

Backaround 8/6/2004 11/11/2004 10/22/2003 2118/2004 8/4/2004 11/11/2004 

Landau Associates 
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Ore on SLVs - Surface Water Oregon Ambient Water Qualit Criteria 
Sample Identification" Fish 

laboratory Identification Fresh Fresh Consumption 
Date Collected Aquatic Birds Mammals Acute Chronic 001 

HYDROCARBONS (mglL) 

NWTPH-HCrO 
_Gasol,," -- --

NWTPH·Dx 

TPH-Diesel Range --

NWTPH-G 

TPH-Gasoline Range 

PRIORITY POLLUTANT 

METALS (mgIL) 

.!~n~;.o~1 015 U) (') 18 U) 6 •. ?3~ .~.'5 0.00014 (g)(') 

2"'p'~e~(6010 0_009 341 ,.53. o as (~ .6 . .011..]1), 

Nickel (6010) 0.052 562 
,-,~-'; 

, 033 (I) 0052(1). _~B ,,3!:. 
_~ I" :-',"9£%%11'"-0'_ ' ,~-~y 

BETX (pgIL) 

EPA Method SW8021B 

'';-',02i; 130 200000 53ao_l~~ .51jg)_ 

Tolu~;~ _ 9.8 -- ,1.o4[)0!:!_ 1'~~0&(~ -- 15,000 

- !ff'_-7?~ 
'WI 1-.',1-_ 

DIOXIN/FURANS (ng/L) 

EPA Method SWB290 

Total TEO -- -- -- -- S.lE-06 

7/19/05 \\Edmdata\wproc\231\009\132\Phlll RI 07190S\Phlll RI Rpt_App 0 Lower GW 2 

TABLE D-2 
SUMMARY OF DETECTED ANAL YTICAL RESULTS 

LOWER ZONE GROUNDWATER SAMPLES 
PHASE III RI 

SCREENING CRITERIA 
National Recommended Water Qualit Criteria Risk-Based Concentration 

Construction Volatilization 

Fresh Fresh and Excavation to Outdoor Air 
CMC Acute eee (Chronic (,"I, Worker Occupational 

-- 12 ---

--

-- 12 

034(') 0.15(') 000014 (') -- ---

.q013 ~-009 , 

--~~. 
047 0,052 

'" ,,~~':?U0ii 
--

if 'iiiP'!-J 

. .51 ,1700, ,13000 

200,000 78,000 _ ---
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PH II PH II PH II PHil PH II PH II 

Site- LW11D LW11D aX8D aX8D aX8D aX8D 
Specific 0408044-02 0411066-08 FY72F 0402086-05 0408026-10 0411066-07 

8ack_g~ound 8/6/2004 11/11/2004 10/2212003 2118/2004 8/4/2004 11111/2004 

--- NA NAN~ NA NA 

,~N{:~ ''!!? ~'i!,8-'- 0r"'''',-'(lI8 

0,7' "~~++ .N!"",,," 
NA NA_ i"A-, 

NA NA NA NA NA NA 

1_5 0.00558 ~ NA, NA 0.0224 ~ 

0,004 _Og1~ U. ----o:a1u- NA NA 0.01 0_01831 

,0'!2. ~~05,U 0.005 U NA NA 0005 U 
"':":-:,,",--

,-, 

,NA NA NA , . .NA, NA N~., 

--- NA, .~Ii!!~1i~""'''-J 
'i~;;'~' ',f!i' 

,NA NA 

NA NA NA NA NA NA 

Landau Associates 
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U = Indicates compound was analyzed for, but was not detected at the reported sample detection limit. 

TABLE D·3 
SUMMARY OF DETECTED ANALYTICAL RESULTS 

GROUNDWATER FOOTNOTES 
TIME OIL NORTHWEST TERMINAL 

UJ = Data validation flag indicating the analyte was not detected in the sample; the reported sample detection limit is an estimate. 

J = Data validation flag indicating the analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample 

C) Preliminary screening level less than site-specific background. 

(~*) The NWTPH-HCID analysis of sample GW9-4 indicated the presence of diesel; however, due to laboratory error no NWTPH-Dx analysis was performed to quantify the diesel concentration. 

NA= Not analyzed. 

Bold indicates value is a detected constituent. 

Box indicates value exceeds one or more screening criteria. 

(a) Insufficient data to develop criteria; value presented is the - Lower Observed Effect Level (L.O.E.L.) 

(b) Risk-based concentration not available due to lack of toxicity data: therefore, the risk-based concentration for the noncarcinogenic PAH with the lowest risk-based concentration (naphthalene) was used for the comparison. 

(c) pH dependent criteria (7.8 pH is used) 

(d) Risk-based concentration not available due to lack of toxicity data: therefore, the risk-based concentration for the structurally similar compound and mode of toxic action (fluoranthene) was used for the comparison 

(e) Risk-based concentration not available due to lack of toxicity data; therefore, the risk-based concentration for the structurally similar compound and mode of toxic action (benzene) was used for the comparison. 

(f) Risk-based concentration not available due to lack of toxicity data; therefore, the risk-based concentration for the structurally similar compound and mode of toxic action (toluene) was used for the comparison. 

(g) Human health risk criteria for carcinogens reported for three risk levels. Value presented is the 10.6 risk level, which means the probability of one concern case per million people at the stated concentration. 

(h) Value shown is for total xylenes. 

(i) Hardness dependent criteria (100 mg/L used). 

U) SLVs shown are for Arsenic III. 

(k) SLVs shown are for Chromium III. 

7/19/05 I\EdmdatalwprocI231\0091132IPhlll RI 0719051Phlll RI RpCApp D GW Footnotes 

Page 1 of 1 
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Phase III RI Soil Data Tables -
September 2003 - November 2004 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 
SAMPLE TYPE: Soil 

SITE 

SAMPLE 10 

CONSTITUENT DATE 

DEPTH (tt) 

Acenaphthene (ug/kg) 

Acenaphthyl ene (ug/kg) 

Anthracene (ug/kg) 

Benzo(a)anthracene (ug/kg) 

Benzo(a)pyrene (ugl~g) 

Benzo(b )fluoranthene (ug/kg) 

Benzo(ghi)perylene rug/kg) 

Benzo(k)fluoranthene (ug/kg) 

Chrysene (ug/kg) 

Dibenzo(a,h)anthracene (ug/kg) 

Fluoranthene (ug/kg) 

Fluorene (ug/kg) 

Indeno(1,2,3-cd)pyrene (ug/kg) 

Naphthalene (ug/kg) 

Pentachlorophenol (ug/kg) 

Phenanthrene (ug/kg) 

Pyrene (ug/kg) 

OJ 
N 
--I 
0 
-->. 

0 
.j::>. 

,..-... 
CD 
'-'" 
0 
1'0 
W 
01 
<D 
01 

TABLE E·1 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS 

PAHS AND PENTACHLOROPHENOL (SW8270SIM) 

TIME OIL NORTHWEST TERMINAL 

G07·3 G07-4 G07-5 

G7-3(0-0.5) G7-4(0-0.5) G7~5(0-0.5) 

09/29/2003 09/29/2003 09/29/2003 

D.50 0,50 0.50 

118 38.7 6.67U . 

744 253 20 

1090 404 14 

8270 3050 132 

9240 2790 297 

12400 3650 366 

2880 920 1~4 

3800 1160 107 

10000 3560 176 

660 303 28 

24500 9200 305 

247 90 6.67U 

2600 1270 115 

96.7 41.3 14 

NT NT NT 

10900 4440 84.7 

28900 13600 483 

G10-4 G10-4 

G10-4(0-0:5) G10-4(1.0-1.5) 

09/29/2003 09/29/2003 

0.50 1.50 

6.67U 10 

12 67.3 

9.33 78 

40.7 481 

68 936 

101 1200 

22 386 

28.7 379 

44 561 

6.67U 77.3 

80.7 1360 

6.67U 19.3 

20 337 

6.67U 16 

NT NT 

30.7 547 

123 2080 

Page: 1 of 11 

Date: 04/29/2004 

G10-5 

G1 0~5(0.0-0.5) 

. 09/29/2003 

0.50 

6.6TU 

6.67U 

6.67U········· 

24 

44.7 

50.7 

46 

16 

27.3 

8.67 

48 

6.67U 

3:P 

6.67U 

NT 

12.7 

67.3 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 
SAMPLE TYPE; Soil 

CONSTITUENT 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

• Benzo(a)pyrene 

Benzo(b)fluoranthene 

Beiizo(g/i i)pery/ene 

Benzo(k)fluoranlhene 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

Indeno(I,2,3-cd)pyrene 

Naphthalene 

Pentachlorophenol 

Phenanthrene 

Pyrene 

SITE 

SAMPLE 10 

DATE 

DEPTH (ft) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

TABLE E-1 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANAL YTICAL RESULTS 

PAHS AND PENTACHLOROPHENOL (SW8270SIM) 

TIME OIL NORTHWEST TERMINAL 

G10e5 G11-3 G11-3 

G10-E)(1.0-1.5) G 11-3(0-0.5) GI1-3(1.0-1.5) 

09/2.gi?OO3 09/29/2003 09/29/2003 

1.50 0.50 1.50 

6.67U 6.67U 6.67U 

9.33 20.7 6.67U 

6.67U 14 6.67U 

28 148 6.67U 

66 285 10 

62 315 12 

75:3 315 11.3 

21.3 78 6.67U 

32 204 6.67U 

12 54 6.67U 

52,7 466 11.3 

6.67U 6.67U 6.67U 

50.7 223 8 

6.67U 6.67U 6.67U 

NT NT NT 

13.3 130 6.67U 

75.3 605 15.3 

G15-4 G15-5 

G15-4(0-0.5) GI5-5(0~O.5) .' 

09/29/2003 09/29/2003' . 

0;50 0.50 

6.67U 6.67U 

18 64 

18 55.3 

100 456 

230 89.3 

311 977 

254 794i 
82.7 272 

145 597 

47.3 133 

263 1520 

6.67U 10.7 

185 583 

14.7 16 

NT NT 

60 437 

367 2'166> 

Page: 2 of 11 

Date: 04/29/2004 

G15-6 

G15-6(0-0.5) 

09/29/2003 

0.50 

6.67U 

18 

18 

118 

237 

277 

240 

79.3 

151 

42 

277 

6.67U 

173 

12 

NT 

82 

387 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 
SAMPLE TYPE: Soil 

SITE 

SAMPLE 10 

CONSTITUENT DATE 

DEPTH (tt) 

Acenaphthene (ug/kg) 

Acenaphthylene (ug/kg) 

Anthracene (uglkg) 

Benzo(a)anthracene (ug/kg) 

Benzo(a)pyrene (Uglk~) .' 

Benzo(b }f1uoranthene (ug/kg) 

Benzo(ghi)perylene (ug/kg) 

Benzo(k)fluoranthene (uglkg) 

Chrysene (uglkg) 

Dibenzo( a,h )anthracene (ug/kg) 

FluorantherJe' (ug/kg) 

Fluorene (ug/kg) 

Indeno( 1,2 .3-cd)pYrene (ug/kg) 

Naphthalene (ug/kg) 

Pentachlorophenol . (ug/kg) 

Phenanthrene (ug/kg) 

Pyrene (Ljgl~g) 

TABLE E-1 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANAL YTICAL RESULTS 

PAHS AND PENTACHLOROPHENOL (SW8270SIM) 

TIME OIL NORTHWEST TERMINAL 

G17-4 G17-5 G17-6 

G17-4(0-0,5) G17-5(0-0.5) G17-6(0.0-q.5) 

09/29/2003 09/2912003 09/29/200.3> ". 

0,50 0,50 0.50 

64.7 6.67U 6.67U 

398 11.3 16,7 

671 14,7 38.7 

4110 73.3 78 

6910 163 128 

7300 215 194 

6520 184 187 

2120 70.7 52.7 

5390 109 90.7 

881 38 44 

13900 161 142 

173 6.67U 6.67U 

4810 136 144 

58.7 6,67U 38 

NT NT NT 

7560 39.3 70.7 

17200 210 160 

G19-3 G19-4 

G19.-3(0~0.5) G19-4(0-0,5) 

09/29/2003 09/29/2003 

0.50 0.50 

15,3 

96 174 

131 133 

962 1150 

1430 2320 

1480 2590 

1330 2730 

511 770 

1170 1570 

227 373 

2770 3710 

40 28 

983 1890 

49.3 50,7 

NT NT 

1450 1180 

3750 4890 

Page: 3 of 11 

Date: 04/29/2004 

G19-5 

G19-5(0-0.5) 

.09/29/2003 

.0.50 

6.67U 

8 

6;67U 

54.7 

113 

128 

115 

42 

68 

21.3 

103 

6,67U 

82.7 

16 

NT 

32.7 

143 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 
SAMPLE TYPE: Soil 

CONSTITUENT 

Acenaphthene 

Acenaphthylene 

Anthracene 

8enzo(a)anthracene 

8enzo(a)pyrene 

Benzo(b )fluoranthene 

Benz6(ghl)perYl~ne • 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

Indeno(1,2i3"pd}pyrene 

Naphthalene 

Pentachlorophenol 

Phenanthrene 

Pyrene 

SITE 

SAMPLE 10 

DATE 

DEPTH (ft) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg} 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

TABLE E-1 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS 

PAHS AND PENTACHLOROPHENOL (SW8270SIM) 

TIME OIL NORTHWEST TERMINAL 

G27-4 G27-5 HB01 

G27~4(0-0.5) G27-5(0-0.5) HB01(1-1.5) 

09/29/2003 09/29(2003 10/15/2003 

'0.50. 0.50 1.50 

93.3 8 6.67U 

1060 194 8 

1160 120 13.3 

11100 507 24.7 

16800 1060 32 

19800 2070 58 

6000 837 32.7 

5950 688 15.3 

12300 787 82 

1230 187 10 

23500 1280 37.3 

178 10 7.33 

5280 762 22.7 

127 68 22 

NT NT NT 

6230 285 37.3 

34100 2270 52 

HB01 H801 

HB01(5-6) HB01(10-11) 

10/15/2003 10/15/2003 

6.00 11.00 

355 442 

70.7 76 

156 187 

12.7 14.7 

6.67U 6.67U 

9.33 7.33 

11.3 6.67U 

6.67U 6.67U 

12 14.7 

6.67U 6.67U 

29.3 34 

517 655 

6:67U 6.67U 

865 2560 

NT NT 

797 1110 

96 88.7 

Page: 4 of 11 

Date: 04/2912004 

HB01 

HB01(14-15) 

10/15/2003 

15.00. 

1010 

208 

409 

18 

6.67U 

10 

6;67U 

6.67U 

22 

6.67U 

50 

2180 

6,67U 

6300 

NT 

3240 

99.3 



PERIOD: From 09/16/2003 Ihru 10/21/2003 - Inclusive 
SAMPLE TYPE: Soil 

CONSTITUENT 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

8enzo(b )fluoranth ene 

8enzo(ghi)perylene 

Benzo(k)f1uoranthene 

Chrysene 

Oibenzo( a,h )anthracene 

Fluoranthene 

Fluorene 

Indeno(1,2,3-cd)pyrene 

Naphthalene 

Pentachlorophenol 

Phenanthrene 

Pyrene 

OJ 
N 
--I 
0 ....... 
0 
.j::>.. 

,..-.., 
CD 
"-" 
0 
1'0 
W 
01 
<D 
<D 

SITE 

SAMPLE. 10 

OEPTH{ft) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

TABLE E-1 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANAL YTICAL RESULTS 

PAHS AND PENTACHLOROPHENOL (SW8270SIM) 

TIME OIL NORTHWEST TERMINAL 

HB02 HB02 " HB02 

HB02(5-6) HB02(1 0-11) 

10/15/2003 10/15/20D3 

t~O 6,00 11.00 

'··6;67U' 507 1130J 

6,67U 223 440J 

6.67U 363 653J 

6.67U 14.7 35.3J 

6.67U 6,67U 12J 

6.67U 6.67U 14,7J 

6.67U 6.67U 6.67U 

6.67U 6.67U 6.67U 

6,67U 21,3 47;3J 

6.67U 6.67U 6.67U 

6:67U 33.3 107J 

6.67U 1530 3160J 

6.67U 6.67U 6.67U 

6.67U 383 507J 

NT NT NT 

6,67U 2350 4340J 

6.67U 207 471J 

HB02 

H B02( 13-14) ," 

10/15/2003 
14,00 

1480 

483 

793 

120 

72 

58.7 

58.7 

20.7 

147 

14 

107 

3530 

47.3 

960 

NT 

6170 

270 

HB03 

HB03(1-1.5) 

10/15/2003 

1.50 

6.67U 

6.67U 

6,67U 

16 

6.67U 

6.67U 

11.3 

6.67U 

6.67U 

6.67U 

6.67U 

6,67U 

6,67U 

6.67U 

NT 

8 

6.67U 
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HB03 

HB03(S-6) 

10/15/2003 

6,00 

6.67U 

6.67U 

6.67U 

6.67U 

6.67U 

6.67U 

6.67U 

6.67U 

6.67U 

6.67U 

6,67U 

6.67U 

6.67U 

6.67U 

NT 

6.67U 

6.67U 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Indusive 
SAMPLE TYPE: Soil 

CONSTITUENT 

Acenaphthene 

Acenaphthylene 

Anthr<lcene 

Benzo( a )anthracene 

Benzo(a)pyrene 

Benzo(b )fJuoranthene 

Benzo(ghi)peryJene 

Benzo(k)f1uoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

Indeno(1,2,3-cd)pyrene 

Naphthalene 

Pentachlorophenol 

Phenanthrene 

Pyrene 

SITE 

SAMPLE ID 

DATE 

DEPTH (ft) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(uglkg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

TABLE E-1 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANAL YTICAL RESULTS 

PAHS AND PENTACHLOROPHENOL (SW8270SIM) 

TIME OIL NORTHWEST TERMINAL 

HB03 HB04 HB04 

HB03(10-11) HB04(1-1.S) HB04(S-6) 

10/15/2003 10/15/2003 10/15/2003 

11.00 1.50 6.00 

656 6.67U 6.67U 

162 6.67U 6.67U 

"<312 6.67U 6.67U 

17.3 6.67U 6.67U 

7.33 6J37U 6.67U 

10 11.3 6.67U 

6.67U 6.67U 6.67U 

6.67U 6.67U 6.67U 

24 6.67U 6.67U 

6.67U 6.67U 6.67U 

65.3 6.67U 6.67U 

1220 6.67U 6.67U 

6.67U 6.67U 6.67U 

10600 6.67U 6.67U 

NT NT NT 

2030 6.67U 6.67U 

152 6:67U 6.67U 

HB04 HB04 

HB04(10-11 ) HB04(12-13) 

10/15/2003 10/15/2003 

11.00 13.00 

6,67U 22.7 

6.67U 82 

6.67U 36 

6.67U 30 

6.67U 27.3 

6.67U 26 

6.67U 12.7 

6.67U 10.7 

6.67U 25.3 

6.67U 6.67U 

6.67U 60 

11.3 451 

6.67U 10 

6.67U 125 

NT NT 

6.67U 101 

6.67U 101 
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HB05 

HB05(1-1.5) 

10/15/2003 

1.50 

6.67U 

6.67U 

7.33J 

18J 

6.67U 

9.33J 

16J 

6.67U 

6.67U 

6.67U 

14.7J 

13.3J 

6.67U 

8J 

NT 

16.7J 

6.67U 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 
SAMPLE TYPE: Soil 

CONSTIWEt--IT· 

Acenaphihene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dlbenzo( a,h )anthracene 

Fiuo~anthene 

Fluorene 

Indeno{ 1 ,2,3-cd)pyrene 

Naphthalene 

Pentachlorophenol 

Phenanthrene 

Pyrene 

SITE 

SAMPLEID 

DATE 

DEPTH (ft) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(u~/kg) 
(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ugfkg) 

(ug/kg) 

(ug/kg) 

TABLE E-1 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANAL YTICAl RESULTS 

PAHS AND PENTACHLOROPHENOL (SW8270SIM) 

TIME OIL NORTHWEST TERMINAL 

HB05 HB05 LW019S 

HB05(5-6) HB05(10-11 ) LW19S(16.5-17.S) 

10/15/2003 10/15/2003 09/29/2003 

6.00 11.00 17.50 

403 588 2240 

68 162 963 

96.7 179 1140 

21.3 23.3 70.7 

15.3 16.7 13.3 

12.7 17.3 12.7 

16.7 11.3 10 

6.67U 6.67U 6.67U 

24 24.7 93.3 

6.67U 6.67U 6.67U 

43.3 50.7 70 

647 855 5950 

6.67U 6.67U 8.67 

2090 6620 4360 

NT NT NT 

779 1170 9610 

107 121 1250 

LW020D 

LW0200(12-13) 

09/30/2003 

13.00 

1140 

533 

800·· 

78 

49.3 

54 

24 

17.3 

81.3 

6.67U 

170 

4060 

20.7 

627 

NT 

5170 

443 

LW021S 

LW218(13.5-14.5) 

10/21/2003 

14.50 

399 

125 

175 

138 

132 

119 

56 

46 

136 

16 

139 

813 

48.7 

6220 

NT 

1300 

255 
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LW022D 

6.67U 

8 

16.7 

12.7 

12.7 

6.67U 

6.67U 

14 

6.67U 

29:3 

6.67U 

6.67U 

6.67U 

NT 

32.7 

38 



PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 
SAMPLE TYPE: Soil 

SiTE 

SAMPLE 10 

CONSTITUENT DATE 

P~f>TH(ft) 

Acenaphthene (ug/kg) 

Acenaphthylene (ug/kg) 

Anthracene (ug/kg) 

Benzo(a)anthracene (ug/kg) 

8enzo(a)pyrene (ug/kg) 

Benzo(b )f1uora nthene (ug/kg) 

Bcnzo(ghi)perylene (ug/kg) 

Benzo(k)f1uoranthene (ug/kg) 

Chl)'sene (u9/ktJ) 

Dibenzo(a,h)anthracene (ug/kg) 

Fluoranthene (ug/kg) .• 

Fluorene (ug/kg) 

Indeno(1 ,2.3~cd)pyrene (ug/kg) 

Naphthalene (ug/kg) 

Pentachlorophenol (ug/kg) 

Phenanthrene (ug/kg) 

Pyrene (ug/kg) 
OJ 
N 
--I 
0 
-->. 

0 
.j::>,. 

,..-.., 
CD 
"-" 
0 
1'0 
W 
(J) 
0 
1'0 

TABLE E·1 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS 

PAHS AND PENTACHLOROPHENOL (SW8270SIM) 

TIME OIL NORTHWEST TERMINAL 

LW023D LW0240 LW025D 

LW023022.5-23.5 LW24D(2B-27) LW25D(28-29) 

09/2412003 10/20/2003 10/20/2003 

23.50 27.00 29.00 

6.67U 6:67U 6.67U 

8 6.67U 11.3 

22 10.7 43.3 

41.3 21.3 115 

31.3 20 101 

29.3 17.3 88.7 

14 9.33 43.3 

11.3 7.33 40 

36.7 20 .. 118J 

6.67U 6.67U 13.3 

73.3 3Q,7" 169 

6.67U 6.67U 6,67U 

12 8 38 

6.67U 6.67U 6.67U 

NT NT NT 

62.7 21.3 136J 

94.7 41.3 233J 

LW026D lW027S 

LW026D(15-16) •. LW027S13.5~14;5 

09/25/2003 09/25/2003 

16;00 14.50 

513 953 

157 353 

94.7 170 

13.3 9.33 

8.67 6.67U 

8 6.67U 

6.67U 6.67U 

6.67U 6.67U 

11.3 12 

6.67U 6.67U 

26 23.3 

1130 2110 

6.67U 6:67U 

213 680 

NT NT 

1170 1880 

52.7 49.3 
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lVY?M~ 
L\!V:027S{21.-22) 

.. 09/25/20.03· . 
22.00 

1520 

470 

309 

68.7 

52.7 

50 

26 

15.3 

6.67U 

2840 

21.3 

983 

NT 

2760 

240 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 

SAMPLE TYPE: Soil 

Acenaphthylene 

Anthracene 

Benzo( a )anthracene 

Benzo(a)pyrene 

8enzo(b )fluoranthene 

l3enzo(ghi)perylene 

Benzo(k)fluoranthene 

. Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

Indeno(1.2.3-cd)pyrene 

Naphthalene 

Pentachlorophenol 

Phenanthrene 

Pyrene 

SITE 

SAMPLE ID 

DATE 

DEPTH (ft) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

TABLE E-1 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS 

PAHS AND PENTACHLOROPHENOL (SW8270SIM) 

TIME OIL NORTHWEST TERMINAL 

LW028S lW028S LW029D 

LW028S(12-13) LW029D (15-16) 

10r01/2003 09/22/2003 

13.00 16.00 

6.67U 6.67U 

6.67U 6.67U 6.67U 

6.67U 6.67U 6.67U 

6.67U 6.67U 6.67U 

6.67U 6.67U 6.67U 

6.67U 6.67U 6.67U 

6·67U 6.67U 6.67U 

6.67U 6.67U 6.67U 

······6.67U 6.67U 6.67U 

6.67U 6.67U 6.67U 

6.67(J 6.67U 6.67U 

6.67U 6.67U 6.67U 
:-:.: .......... 

···.6~67U 6.67U 6.67U 

6.67U 6.67U 6.67U 

NT NT NT 

6.67U 6.67U 6.67U 

6.67U 6.67U 6.67U 

LW030S LW031S 

LW030S13.5-14.5 LW031S(15-16) 

09/19/2003 10/0112003 

14.50 16.00 

1280 6.67U 

1490 6.67U 

545 6.67U 

13.3U 6.67U 

13.3U 6.67U 

13.3U 6.67U 

13.3U 6;67U 

13.3U 6.67U 

13.3U 6.67U 

13.3U 6.67U 

61.3 6.67U 

3330 6.67U 

13.3U 6.671J 

624 6.67U 

NT NT 
5290 6.67U 

171 6.67U 
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LW032D 

LW032D13.5-14.5 

10/02/2003 

14,50 

251J 

105J 

42.7J 

7.33J 

8J 

8.67J 

6.67UJ 

6.67UJ 

7.33J 

6.67UJ 

22.7J 

349J 

6.67UJ 

2240J 

NT 

288J 

37.3J 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 
SAMPLE TYPE: Soil 

CONSTITUENT 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

8enzo(b )fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo( a, h )anth raeene 

Fluoranthene 

Fluorene 

Indeno(1.2,3-cd)pyrene 

Naphthalene 

Pentachlorophenol 

Phenanthrene 

pyrene 

SITE 

SAMPLE ID 

DATE 

DEPTH.(ft) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

TABLE E-1 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS 

PAHS AND PENTACHLOROPHENOL (SW8270SIM) 

TIME OIL NORTHWEST TERMINAL 

LW033S LW035D LW035D 

LW033S1.~;5;14.5. LW035(27-28) LW03.5(29-29.5) 

10/02/2003 . 10/01/2003 10101/2003 

14.50 28.00 29.50 

6.67UJ 6.67U 6.67U 

7.33J 6.67U 10 

129J·· 6.67U 36 

45.3J 14.7 48.7 

67.3J 12.7 49.3 

65.3J 14.7 40 

47.3J 7.33 23.3 

22.7J 6.67U 14.7 

48J 14 43.3 

6.67UJ 6.67U 6.67U 

148J 22.7 78 

7.33J 6.67U 6.67U 

30.7J 6.67U 19.3 

6.67UJ 6.67U 6.67U 

NT NT NT 

107J 14.7 44.7 

165J 28.7 107 

LW035D 

LW035(30-31) 

1.010112003 

31.00 

10.7 

43.3 

78 

104 

115 

94 

66.7 

30 

91.3 

11.3 

205 

20.7 

49.3 

49.3 

NT 

161 

270 

OX005S 

OX-5s (12-13) 

09/17/2003 

13.00 

NT 

NT 

"NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

333U 

NT 

NT 
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OX006S 

OX-6s (15-16) 

09/17/2003 

16.00 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

576 

NT 

NT 



PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 

SAMPLE TYPE: Soil 

CONSTITU£:NT 

Acenaphthylene 

Anth~a2el1e 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

Indeno(1,2,3-cd)pyrene 

Naphthalene 

Pentachlorophenol 

Phenanthrene 

Pyrene 

OJ 
N 
--I 
0 
-->. 

0 
.j::>.. 

,..-... 
CD 
"-" 
0 
1'0 
W 
(J) 
0 
01 

SITE 

SAMPLE 10 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

TABLE E-1 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS 

PAHS AND PENTACHLOROPHENOL (SW8270SIM) 

TIME OIL NORTHWEST TERMINAL 

OX007S OX008D OX008D 

OX-7s (12-13) OX-8d13.5-14.5 OX-8d (22-23) 

09/18/2003 09/16/2003 09/16/2003 

13.00 14.50 23.00 

NT NT NT 

NT NT NT 

NT NT: NT 

NT NT NT 

NT NT NT 

NT NT NT 

NT NT NT 

NT NT NT 

NT NT NT 

NT NT NT 

NT NT NT 

NT NT: NT 

NT NT NT 

NT NT NT 

333U 12900 333U 

NT NT NT 

NT NT NT 

OX008S 

OX-8s1.3.5-14.5 

09/16(2003 

14.5.0 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

.3?~Q 
NT 

NT 
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PERIOD: From 09/16/2003 thru 10/21/2003 -Inclusive 
SAMPLE TYPE: Soil 

SITE 

SAMPLEID 

CON$TITlJENT DATE .. 

PEP1"l-i(ft) 

1,2,4-Trimethylbenzene ··.(U9/k9) 
1,2-Dibromoethane (ug/kg) 

1,2cDichlorobenzene (ug/kg) 

1,2-Dichloroethane (ug/kg) 

1.3,5-Trime!hylbenzene (ug/kg) 

Benzene (ug/kg) 

Ethylbenzene (ug/kg) 

Isopropyl benzene (ug/kg) 

m,p~Xylehe (Jg/k(J) 

Methyl tert-butyl ether (ug/kg) 

n-Propylbenzene tug/kg) 

a-Xylene tug/kg) 

Toluene (ug/kg) 

HB01 

TABLE E-2 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RE8UL T8 

VOLATILES (SW8260) 

TIME OIL NORTHWEST TERMINAL 

HB01 HB01 

HB01(1-1:S) HB01(5-6) HB01(10-11) 

10/15(2003 10/15/2003 10/15/2003 

1.50 6.00 11.00 

10U 36000J 116000J 

10U 10UJ 10UJ 

NT NT NT 

IOU 10UJ 100UJ 

lOU. 652J 5810J 

10U 10UJ 100UJ 

10U 608J 1l800J 

10U 657J 6470J 

20U 4330J 89600J 

lOU 10UJ 100UJ 

10U 2240J 16200J 

IOU 1680J 35400J 

tOU 196J 1520J 

HB01 

HB01(14-15) 

10/15/2003 

15.00 

141000J 

10UJ 
...... : .. 

NT 

100UJ 

8290J 

136J 

33600J 

8300J 

239000J 

100UJ 

21900J 

88600J 

20000J 

HB02 

HB02(1-1.5) 

10/15/2003 

1.50 

10U 

10U 

NT 

10U 

10U 

IOU 

10U 

10U 

20U 

lOU 

IOU 

10U 

10U 
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HB02 

HB02(5-6) 

10/15/2003 

6.00 

12000J 

10UJ 

NT 

10UJ 

1260J 

36.8J 

212J 

1370J 

982J 

10UJ 

3390J 

471J 

33.2J 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 
SAMPLE TYPE: Soil 

CONSTITUENT 

1,2,4" Trimethylbenzene 

1,2-0ibromoethane 

1,2-Dichlorobenzene 

1,2-0ichloroethane 

1,3,5· Trimethylbenzene 

Benzene 

Ethylbenzene 

Isopropyl benzene 

m,p-Xylene 

Methyl tert-butyl ether 

n-Propylbenzene 

o-Xylene 

Toluene 

SITE 

SAMPLE 10 

DATE 

DEPTH(ft) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

HB02 

TABLE E-2 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS 

VOLATILES (SW8260) 

TIME OIL NORTHWEST TERMINAL 

HB02 HB03 

HB02(1 0-11) HB02(13-14) HB03{1-1.5) 

10/15/2003 10/1.5/2003 10/15/2003 

11.00 14:00 1.50 

22J 16.9J 10U 

10UJ 10UJ 10U 

NT NT NT 

10UJ 10UJ 10U 

1710J 2420J 10U 

85.7J 94,2J lOU 

57.4J 56.3J lOU 

1930J 2720J 10U 

194J 332J 30.4 

10UJ 10UJ 10U 

3820J 5630J 10U 

94.1J 114J lOU 

62.5J 225J 10U 

H[303 HB03 

HSO;3(S-6) HB03(10-11 ) 

JOl15/2003 10/15/2003 

6;00" 11.00 

rOll 151000 

10U 10U 

NT NT 

lOU 100U 

10U 8130 

10U 100U 

10U 39000 

lOU 8930 

20U 182000 

10U 100U 

10U 28800 

10U 112000 

lOU 1780 
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HB04 

'HBo:4(icl;S) 

1011512003 
"'<1;50:, 

10UJ 

NT 

10UJ 

10UJ 

10UJ 

lOUJ 

10UJ 

~OIJJ 

10UJ 

10iJJ 

lOUJ 

10UJ 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 

SAMPLE TYPE: Soil 

CONSTITUENT 

1,2,¥Ti'imethylbenzene 

1,2-0ibromoethane 
.. 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,3,5-Trimethylbenzene 

Benzene 

Ethylbehzene 

Isapropylbenzene 

m,p-Xylene 

Methyl tert-butyl ether 

n-Propylbenzene 

a-Xylene 

Toluene 

SITE HB04 . 

SAMPLE 10 HB04(5~6) 

DATE 10115/2003 

DEPTH (tt) 6.00 

(ug/kg) 10UJ 

(ug/kg) 10UJ 

(ug/kg) NT 

(uglkg) 10UJ 

(ug/kg) 10UJ 

(ug/kg) 10UJ 

(ug/kg) 10UJ 

(ug/kg) 10UJ 

(ug/kg) 20UJ 

(ug/kg) 10UJ 

(ug/kg) 10UJ 

(ug/kg) 10UJ 

(ug/kg) 10UJ 

TABLE E-2 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS 

VOLATILES (SW8260) 

TIME OIL NORTHWEST TERMINAL 

HB04 HB04 

HB04(10-11) HB04(12-13) 

10115/2003 10/15/2003 

11.00 13.00 

10U 15.7J 

10U 10UJ 

NT NT 

lOU 10UJ 

10U 1090J 

10U 10UJ 

lOU 10UJ 

10U 1420J 

20U 44.8J 

lOU 10UJ 

lOU 1600J 

lOU 30AJ 

10U 20.5J 

HB05 

HB05(1-1.5) 

10/15/2003 

1.50 

lOU 

lOU 

NT 

10U 

lOU 

lOU 

10U 

10U 

29.1 

10U 

10U 

10.2 

10U 

HB05 

HB05(5c6) 
...•......••.•..••.. >101115/2003 

·.~;bb . 
153000J 

10UJ 

NT 

10UJ 

3890J 

21J 

11400J 

4240J 

99400J 

10UJ 

20000J 

4l900J 

3230J 
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HB05 

HB05(10-11 ) 

10/15/2003 

11.00 

114000J 

lOUJ 

NT 

10UJ 

5130J 

5290J 

26800J 

5270J 

182000J 

10UJ 

16000J 

67900J 

64900J 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 
SAMPLE TYPE: Soil 

CONSTITUENT 

1,2,4-Trimethylbenzene 

1,2-Dibromoethane 

1,2-Dichloroberizene 

1,2-Dichloroethane 

1,3,5-Trimethylbenzene 

Benzene 

Ethylbenzene 

Isopropylbenzene 

m,p-XYlene 

Methyl tert-butyl ether 

n-Propylbenzene 

o-Xylene 

Toluene 

SITE 

SAMPLE 10 

DATE 

DEPTH (ft) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

lW019S 

TABLE E-2 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS 

VOLATILES (SW8260) 

TIME OIL NORTHWEST TERMINAL 

LW020D LW021S 

LW19S(16.5-17.5} lW0200(12-13) LW218(13.5-14.5) 

09/2.9/200.3 09/30/2003 10/21/2003 
17.50 . 13.00 14.50 

10U 10UJ 73800J 

10U 10UJ 100UJ 

NT NT NT 

10U 10UJ 100UJ 

10U 1110J 6830J 

10U 10UJ 254J 

10U WUJ 16500J 

2050J 1160J 788o.J 

20U 20UJ 68800J 

10U 10UJ 100UJ 

4900J 2520J 17800J 

lOU 42J 16200J 

10U 10UJ 676J 

LW022D 

LW0220 (24-25) 

09/24/2003 

25.00 

NT 

10U 

NT 

10U 

NT 

NT 

NT 

NT 

NT 

10U 

NT 

NT 

NT 

LW023D 

LW023D22.5-23.5 

09/24/2003 

10U 

NT 

10U 

NT 

NT 

NT 

NT 

NT 

10U 

NT 

NT 

NT 
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LW024D 

LW24D(26-27) 

10/20/2003 

27.00 

10U 

10U 

NT 

10U 

lOU 

lOU 

10U 

IOU 

20U 

lOU 

lOU 

lOU 

10U 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 
SAMPLE TYPE: Soil 

CONSTITUENT 

1,2,4-Trimethylbenzene 

1,2-Dibromoethane 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,3,5-Trimelhylbenzene 

Benzene 

Ethylbenzene 

Isopropylbenzene 

m,p-Xylene 

Methyl tert-butyl ether 

n,Propylbenzerie 

o-Xylene 

Toluene 

SITE 

SAMPLE lD 

DATE' 

DEPTfc!(ft) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(uglkg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

LW025D 

TABLE E-2 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANAL YTICAL RESULTS 

VOLATILES (SW8260) 

TIME OIL NORTHWEST TERMINAL 

LW026D LW027S 

LW2S0(28-29) LW026D (15-16) LW027S13.5c14.5 

10/20/2003 09/25/2003 09/25/2003 

29.00 16.00 14.50 

10UJ 23.7J 15.6J 

10UJ 10U lOU 

NT NT NT 

10UJ 10U 10U 

10UJ 1040J 832J 

10UJ 44.5J lOU 

10UJ lOU 10U 

10UJ 1000J 835J 

20UJ 84.6J 38.2 

10UJ lOU 10U 

10UJ 1430J 1170J 

10UJ 66J 10U 

10UJ 29.9J 14.SJ 

LW027S 

LW027S (21-22) 

09/25/2003 

22.00 

12.9J 

10U 

NT 

10U 

105bJ 

lOU 

10U 

1ll0J 

20U 

10U 

l260J 

10U 

1B.3J 

LW028S 

LW028S (12-13) 

09/2312003 

13.00 

NT 

10U 

NT 

lOU 

NT 

NT 

NT 

NT 

NT 

10U 

NT 

NT 

NT 
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LW028S 

LW028S(12-13) 

10101/2003 

13.00 

lOU 

10U 

NT. 

10U 

lOU 

10U 

lOU 

lOU 

20U 

lOU 

10U 

10U 

10U 
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PERIOD: From 09/16/2003 thru 10/21/Z003 - Inclusive 
SAMPLE TYPE: Soil 

CONSTITUENT 

1,2,4-Trimethylbenzene 

1,2-Dibromoethane 

1,Z-Dlchlorobenzene 

1.2-0ichloroethane 

1,3, S-Trimethylbenzene 

Benzene 

Ethylbenzene 

Isopropylbenzene 

m,p-Xylene 

Methyl tert-butyl ether 

n-Propylbenzene 

o-Xylene 

Toluene 

SITE 

SAMPLE 10 

DATE 

DEPTH (tt) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

LW029p. 

TABLE E-2 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANAL YTICAL RESULTS 

VOLATILES (SW8260) 

TIME OIL NORTHWEST TERMINAL 

LW030S LW031S 

LW0290(tSc16) LW030S13.5-14.5 LW031S(15-l6) 

09/22/Z0Q3· 09/19/2003 10/01/2003 

14.50 16.00 

NT lOU 

10U 10U 10U 

NT NT NT 

lOU 10U lOU 

NT NT lOU 

NT NT lOU 

NT NT lOU 

NT NT lOU 

NT NT 20U 

10U 10U lOU 

NT NT lOU 

NT NT lOU 

NT NT lOU 

lW0320 

LW03Z013:S-M.5 

1.0/02/2003 

14:50 

lOU 

lOU 

100U 

10U 

860J 

10U 

lOU 

773J 

20U 

10U 

1750J 

lOU 

13.6 

LW033S 

LW033S13.S-14.S 

10/02/2003 

14.50 

lOU 

lOU 

NT 

10U 

lOU 

lOU 

lOU 

lOU 

ZOU 

10U 

lOU 

lOU 

lOU 
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LW035D 

lW03S(27-Z8) 

10/01/Z003 

Z8.00 

lOU 

lOU 

NT 

10U 

10U 

lOU 

lOU 

lOU 

20U 

lOU 

lOU 

10U 

lOU 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 
SAMPLE TYPE: Soil 

CONSTITUENT 

1,2,4-Trimethylbenzene 

1,2-Dibromoethane 

1 ,2~Dichl()robenzene 

1,2-Dichloroethane 

1,3,5-Trimethylbenzene 

Benzene 

Ethylbenzene 

Isoprapylbenzene 

m,p-Xylene 

Methyl tert-butyl ether 

n-Propylbenzene 

a-Xylene 

Toluene 

SITE 

SAMPLE 10 

DATE 

DEPTH (ft) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

(ug/kg) 

LW035D 

TABLE E-2 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS 

VOLATILES (SW8260) 

TIME OIL NORTHWEST TERMINAL 

LW035D 

LW035(29-49,5) LW035{30-31 ) 

1.0101/:2003 •.. :1.0101/2003 

:2~i5(). 31.00 

10U 10U 

10U 10U 

NT NT 

lOU lOU 

lOU lOU 

10U lOU 

lOU lOU 

lOU lOU 

20U 20U 

lOU 10U 

lOU iOU 

lOU lOU 

10U 10U 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 

SAMPLE TYPE: Soil 

CONSTITUENT 

Diesel 

Gasoline 

TPHcMbtor 011 Range 

SITE 

SAMPLE 10 

DATE 

DEPTH (ff) 

(mg/kg) 

(mg/kg) 

(mg/kg) 

TABLE E-3 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANAL YTICAL RESULTS 

TOTAL PETROLEUM HYDROCARBONS (ORDEQ-TPH) 

TIME OIL NORTHWEST TERMINAL 

HB01 HB01 HB01 

HB01 (1 cj,6) HB01(5-6) HB01(10-11) 

10/15/2003 10/15/2003 10/15/2003 

1.50 6.00 11.00 

33.9 2710J 4020J 

32.4 2540 3280 

56.4U 109J 8.3.MJ 

HB01 HB02 

HB01 (14,1ti) HB02(1-1.5) 

10/15/2003 10/15/2003 

15.00 1.50 

10100J 97.4 

6880 2.68U 

588U 63:6 
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HB02 

HB02(5-6) 

10/15/2003 

6:00 

7170J , 

1540J 

280MJ 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 

SAMPLE TYPE: Soil 

CONSTITUENT 

Diesel 

Gasoline 

TPH'::Motor Oil Range 

SITE 

SAMPLE 10 

DATE 

REPTH(ft) 

(mglkg) 

(mg/kg) 

(mg/kg) 

TABLE E-3 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS 

TOTAL PETROLEUM HYDROCARBONS (ORDEQ-TPH) 

TIME OIL NORTHWEST TERMINAL 

HB02 HB02 HB03 

HB02(10-11) HB02(13-14) HB03(1-1.5) 

10/15/2003 10/15/2003 10/15/2003 

11.00 14.00 1.50 

12000J 13100J 681 

1830J 2670 2.78U 

585U 561U 229M 

HB03 HB03 

HB03(5-6) HB03(10-11 ) 

10/15/2003 10/15/2003 

6.00 11.00 

159 5250J 

3.43 8560 

70.7M 218MJ 
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HB04 

HB04(J-1.5) 

10/15/2003 

1.50 

31.6 

5.7 

53.6U 
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PERIOD: From 09/16/2003 thru 10/21/2003 -Inclusive 

SAMPLE TYPE: Soil 

CONSTITUENT 

Diesel 

Gasoline 

TPH-Motor Oil Range 

SITE 

SAMPLE 10 
DATE 

DEPTH (ft) 

(mg/kg) 

(mg/kg) 

(mglkg) 

TABLE E-3 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANAL YTICAL RESULTS 

TOTAL PETROLEUM HYDROCARBONS (ORDEQ-TPH) 

TIME OIL NORTHWEST TERMINAL 

HB04 HB04 HB04 

HB04(5-6) HB04(10-11) HB04(12-13) 

10/15/2003 10/15/2003 

6.00 11.00 

16.9U 893J :" 

121 10.1 1330J 

56.2U 190MJ 117MJ 

HBOS HBOS 

HB05( 1-1.5) HB05(5-6) 

10/15/2003 10/15/2003 

1.50 6.00 

2330J 2200 

32.8 8120 

429MJ 83.3M 
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HB05(10c11 ) 

'. '10/15/2003 ' ... 

···1):90· .. ····· 
5916J 

3070 

101MJ 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 
SAMPLE TYPE: Soil 

CONSTITUENT 

Diesel 

Gasoline 

TPH-Motor Oil Range 

SITE 

SAMPLE 10 

DATE 

DEPTH (ft) 

(mg/kg) 

(mg/kg) 

(mg/kg) 

TABLE E-3 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS 

TOTAL PETROLEUM HYDROCARBONS (ORDEQ-TPH) 

TIME OIL NORTHWEST TERMINAL 

LW019S LW020D LW021S 

LW19S(16.5-17.5) LW020D(12-13) LW21S(13.5-14.5) 

09/29/2003 09/30/2003 10/21/2003 

17.50 13.00 14.50 

36100J 13700J 6290J 

2310 2310 8920J 

63.8U 611U 642U 

Page: 4 of? 
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LVV022D LW023D LW024 0 

l W022D(24-25) LW023D22.S-23.S LW24D(26-27) 

09/24/2003 09/24/2003 10/20/2003 

25.00 23.50 27.00 

16.6U 16.6U 20.2 

2.76U 2.76U 3.22U 

55.2U 55.3U 64.4U 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 
SAMPLE TYPE: Soil 

CONSTITUENT 

Diesel 

Gasoline 

TPH-Motor Oil Range 

SITE 

SAMPLE 10 

DATE 

DEPTH (ft) 

(mg/kg) 

(mglkg) 

(mg/kg) 

TABLE E-3 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS 

TOTAL PETROLEUM HYDROCARBONS (ORDEQ-TPH) 

TIME OIL NORTHWEST TERMINAL 

LW025D LW026D LW027S 

LW25D(28-29) LW026D (15-16) LW027S13.5-14.5 

10/20/2003 09/25/2003 09/25/2003 

29.00 16.00 14.50 

18.7U 12500J 9000J 

3.12U 2270J 4190J 

62.4U 64.5U 59~5U 

LW027S LWOZSS 

LW027S (21-22) LW028S (12-13) 

09/25/2003 09/23/2003. 

22.00 ··1$.00 

9790J 17:9U 

5010J 2.98U 

56.9U 59.7U 
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LW028S 

LW028S(12-13) 

10101/2003 
13.00 

1S.1U 

3.66 

60.5U 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 
SAMPLE TYPE: Soil 

CONSTITUENT 

DIesel 

Gasoline 

1'PH-Motor Oil Range 

SiTE 

SAMPLE 10 

PATE 

DEPTH (ft) 

(mg/kg) 

(mg/kg) 

(mg/kg) 

TABLE E-3 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANAL YTICAL RESULTS 

TOTAL PETROLEUM HYDROCARBONS (ORDEQ-TPH) 

TIME OIL NORTHWEST TERMINAL 

LW029D LW030S LW031S 

LW029D(15c.16) LW030S13.5-14.5 LW031S(15-16) 

09/22/2003 09/19/2003 10/01/2003 

16.00 14.50 16.00 

18.1U 6260J 18.4U 

3.02U 1880J 3.07U 

60.4U 55U 61.3U 

LWO~2D LW033S 

LW032D 13.5-14.5 lW033S13.5-14.5 

tO/02/2003 10/0212003 

14,50 14.50 

6450 82.4 

4200J 3.16U 

57.6U 175 
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LW035D 

LW035(27-28) 

10/01/2003 

28.00 

16.5U 

12.7 

54.9U 
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PERIOD: From 09/16/2003 thru 10/21/2003 -Inclusive 

SAMPLE TYPE: Soil 

CONSTITUENT 

Diesel 

Gasoline 

TPH-Motor Oif Range 

SITE 

SAMPLE ID 

DATE 

DEPTH (tt) 

(mg/kg) 

(mg/kg) 

(mgl)<g) 

TABLE E-3 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANAL YTICAL RESULTS 

TOTAL PETROLEUM HYDROCARBONS (ORDEQ-TPH) 

TIME OIL NORTHWEST TERMINAL 

LW035D LW035D 

LW035(29-29.S) ~W()J$(30-31 ) 

10101/2003 tO/a 1 12003 

29.50 31.00 

19.7U 44.3 

7.28 5.07 

65.BU 92.3 
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PERIOD: From 09/16/2003 thru 10/21/2003 -Inclusive 
SAMPLE TYPE: Soil 

SITE 

SAMPLE 10 

CONSTITUENT DATE 

DEPTH (ft) 

Lead (mg/kg) 

Zinc (mg/kg) 

G07-3 

TABLE E-4 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS 

METALS (SW6010) 

TIME OIL NORTHWEST TERMINAL 

G07·5 

G7·3(0·0.5) G7-5(0-0.5) 

09/29/2003 09/29/2003 09/29/2003 

0.50 0.50 

18.8 5.87 

97.9 70.3 102 

G10-4 G10-5 

G10-4(0-0.5) G10~5(0.0~0.5) 

09/29/2003 09/29/2003 

0.50 0.50 

19.7 1.85U 

68.9 57.7 
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G11-3 

G11-3(0-0.5) 

09/29/2003 

0.50 

1.85U 

86.6 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 
SAMPLE TYPE: Soil 

CONSTITUENT 

Lead 

Zinc 

SITE 

SAMPLEID 

DATE 

DEPTH (ft) 

(mg/kg) 

(mg/kg) 

G11-3 

TABLE E"4 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANAL YTICAL RESULTS 

METALS (SW6010) 

TIME OIL NORTHWEST TERMINAL 

G15-4 G15"5 

G11-3(1.0-1.5) G 15-4(0"0:5) C15-5(0-0.5) 

09/29/2003 09/29/2003 09/29/2003 

1.50 0.50 0.50 

1.67U 16.3 76.5 

52.1 77.7 73 

G15-6 

G15-6(0-0.5) 

09/29/2003 

0.50 

12.7 

63.9 

G17-4 

G17-4(0-0.5) 

09/29/2003 

0.50 

43 

148 
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G17"5(0-0.5) 

09/29/2003 

0.50 

80.8J 
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PERIOD: From 09/16/2003 thru 10/21/2003 • Inclusive 

SAMPLE TYPE: Soli 

CONSTITUENT 

Lead 

Zinc 

SITE 

SAMPLE 10 

DATE 

DEPTH (ft) 

(mg/kg) 

(mg/kg) 

G17-6 

TABLE E·4 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANAL YTICAL RESULTS 

METALS (SW60iO) 

TIME OIL NORTHWEST TERMINAL 

G19·3 G19·4 

G17-6(0.0-0.5) G19-3(0-0.5) G19-4(0-0.5) 

09/29/2003 09/29/2003 09/29/2003 

0.50 0.50 0.50 

28 158 236 

410 87.1 197 

G19-5 HB01 

G 19-5(0-0.5) HB01(H.5) 

09/29/2003 10/15/2003 

0.50 1.50 

6.96 53.2 

228 199 

Page: 3 of 9 

Date: 04/29/2004 

HB01 

HB01(5-6) 

10/15/2003 

6,00 

29.1 

43.8 
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PERIOD: From 09/16/2003 thru 10/21(2003 - Inclusive 
SAMPLE TYPE: Soil 

CONSTITUENT 

Lead 

Zinc 

SITE 

SAMPLE ID 

DATE 

DEPTH (ft) 

(mg/kg) 

(mg/kg) 

HBOt. 

TABLE E-4 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESUL TS 

METALS (SW6010) 

TIME OIL NORTHWEST TERMIf\:AL 

HB01 HB02 

HB01(tOc.11) HB01(14-15) HB02(1-1.5) 

tOlt5!~W03 10/15/2003 10/15/2003 

11;09 15.00 1.50 

3.22 1.56U 

42.5 47.7 56.1 

HB02 HB02 

6.00 

1.45U 

39.1 50.1 

Page: 4 of 9 

Date: 04/29/2004 

HB02 

HB02(13-14) 

10/15/2003 

14.00 

1.43U 

40.1 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
W 
(J) 
1'0 
.j::>.. 

PERIOD: From 09/16/2003 thru 10/21/2003 -Inclusive 

SAMPLE TYPE: Soil 

CONSTITUENT 

Lead 

Zinc 

SITE 

SAMPLE 10 

DATE 

DEPTH (tt) 

(mg/kg) 

(mg/kg) 

HB03 

TABLE E-4 

PHASE III REMEDIAL INVESTIGATION 

SOil ANAL YTICAL RESULTS 

METALS (SW6010) 

TIME OIL NORTHWEST TERMINAL 

HB03 HB03 

HB03(1-1.5) HB03(5-6) HB03(10·11 

10/15/2003 10/1S/2003 10/15/2003 

1.50 6.00 11.00 

2.99 3.58 2.05 

70 45.4 44.8 

HB04 HB04 

HB04(1-1.5) HB04(S-6) 

10/15i2003 10/15/2003 

1.50 6.00 

1.61U 1.67U 

51 48.4 

Page: 5 of 9 

Date: 04/29/2004 
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HB04(10-11) 

10/15/2003 

11.00 

1.64U 

45.4 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 
SAMPLE TYPE: Soil 

SITE 

SAMPLE ID 

CONSTITUENT DATE 

DEPTH (tt) 

Lead (mg/kg) 

Zinc (mg/kg) 

HB04 

TABLE E-4 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESUL rs 
METALS (SW6010) 

TIME OIL NORTHWEST TERMINAL 

HB05 HB05 

HB04(12-13) HB05(1-1.5) HBOS(S-6) 

10/15/2003 10/15/2003 10/15/2003 

13.00 1.50 6.00 

1.56U 28.9 1.61U 

43.2 55.9 44.9 

H805 LW019S 

HB05(10-11) LW19S(16.5-17.5) 

10/15/2003 09/29/2003 

11.00 17:S0 

1.64U 2.28U 

45 NT 

Page: 6 of 9 

Date: 04/29/2004 

LW020D 

LW020D(12-13} 

09/30/2003 

13.00 

2.44U 

NT 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 
SAMPLE TYPE: Soil 

CONSTITUENT 

Lead 

Zinc 

SITE 

SAMPLE 10 

DATE 

DEPTH (ft) 

(mg/kg) 

(mg/kg) 

LW021S 

TABLE E-4 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANAL YTICAL RESULTS 

METALS (SW601 0) 

TIME OIL NORTHWEST TERMINAL 

LW022D LW023D 

LW21S(13.5-14.5) LW0220 (24-25) LW023022.5-23.5 

10/21/2003 09/24/2003 09/24/2003 

14.50 25.00 23.50 

1,61U 4A9J 1,92UJ 

NT NT NT 

LW0240 LW025D 

L W24D(26-27) lW250(28-29) 

10/20/2003 10/20/2003 

27,00 29.00 

1,67U 1,79U 

NT NT 

Page: 7 of 9 

Date: 04/29/2004 

LW026D 

LW026D (15-16) 

09/25/2003 

16.00 

1.85U 

NT 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 
SAMPLE TYPE: Soil 

CONSTITUENT 

Lead 

Zinc 

SITE 

SAMPLE 10 

DATE 

DEPTH (ft) 

(mg/kg) 

(mg/kg) 

LW027S 

TABLE E-4 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANAL YTICAL RESULTS 

METALS (SW6010) 

TIME OIL NORTHWEST TERMINAL 

LW027S lW028S 

LW027S13.5-14.5 LW027S (21-22) LW028S (12-13) 

09/25/2003 09/25/2003 09/23/2003 

14.50 22.00 13.00 

1.72U 1.72U 1.67UJ 

NT NT NT 

lW028S LW029D 

LWO?8S(12-13) . LW029D (15-16) 

10/01/2003 09(22/2003 

13.00 16.00 

2.42U 1.85UJ 

NT NT 
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Date: 04/29/2004 

LW030S 

LW030S13.5-14.5 

09/19/2003 

14.50 

1.79U 

NT 
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PERIOD: From 09/16/2003 thru 10/21/2003 • Inclusive 

SAMPLE TYPE: Soil 

SITE 

SAMPLE ID 

CONSTITUENT DATE 

DEPTH (ft) 

Lead·· (nig/kg) 

Zinc (mglkg) 

LW031S 

TABLE E-4 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS 

METALS (SW6010) 

TIME OIL NORTHWEST TERMINAL 

LW032D LljlJ033S 

LW031S(15-16) LW032D13.5-14.5 LW033S13.5-14.5 

10/0112003 10/02/2003 10/02/2003 

16.00 14.50 14.50 .... 

2.45U 1.67U 2.25U 

NT NT NT 

LW035D LW035D 

LW035(27 -28) LW035(29c29.5) 

10/01/2003 10/01';,2003 

28.00 29.50 

2.2U 2.63U 

NT NT 

Page: 90f9 

Date: 04/29/2004 

LW035D 

L W035(30-31 ) 

10/0112003 

31.00 

4.38 

NT 
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PERIOD: From 09/16/2003 thru 10/21/2003 - Inclusive 

SAMPLE TYPE: Soil 

CONSTiTl.:!ENT 

Benzene 

Ethylbenzene 

T.oluene 

Xylene (total) 

SITE 

SAMPLE 10 

DATE 

DEPTH (ft) 

(mg/kg) 

(mg/kg) 

(mg/kg) 

(mg/kg) 

LW022D 

TABLE E-5 

PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS 

BETX (SW8021) 

TIME OIL NORTHWEST TERMINAL 

LW023D lW028S 

LW022D (24-25) LW023022.5-23.5 LW028S (12-13) 

09/24/2003 09/24/2003 09/23/2003 

25.00 23.50 13.00 

0.0276U 0.0276U 0.0298U 

0.11U 0.111 U 0.119U 

O.11U O.111U O.119U 

0.331U O.332U 0.358U 

LW029D 

LW0290 (15-16) 

09/22/2003 

16.00 

0.0302U 

0.121 U 

0.121U 

0.362U 

lW030S 

LW030S13.5-14.5 

09/19/2003 

1450 

O.0275U 

0.759 

0:304--

3.21 

Page: 1 of 1 

Date: 04/29/2004 



TABLE E-6 Page 1 of 10 

PHASE III REMEDIAL INVESTIGATION 
SOIL ANALYTICAL RESULTS - NEW WELL INSTALLATIONS 

TIME OIL NORTHWEST TERMINAL 

Location: LW036D LW037D LW038D LW039D LW040S LW041S LW041S LW041S LW042S 

Depth (tt): (7-8) (6-7) (7-8) (5-6) (21-21.5) (0-0.5) (1-1.5) (16-17) (0-0.5) 

Lab ID: 0411033-04 0411033-05 0411033-06 0411033-07 0411033-02 0410156-02 0410156-03 0410156-05 0410156-06 

Date Collected: 11/02/2004 11/02/2004 11/02/2004 11/03/2004 11/01/2004 10/28/2004 10/28/2004 10/28/2004 10/28/2004 

TOTAL METALS (mg/kg) 

Method 6010 

Arsenic 1.75 U 1.59 U 1.69 U 1.52 U 1.61 U 1.52 U 1.72 U 2.21 1.72 U 

Chromium 13.5 11.9 14.7 11.8 12.8 14.2 14.7 13 18.5 

Copper 11.3 10.4 10.2 9.97 12.3 23.9 11.7 11.2 20.4 

Lead 1.75 U 1.59 U 1.69 U 1.52 U 1.61 U 1.52 U 1.72 U 1.61 U 14.1 

Nickel 13.4 12.1 13.4 14.4 14.5 37.2 16.4 12.1 23.5 

Zinc 46.7 45.2 40.1 41.2 50 74 46.2 44.1 72.4 

DIESEL RANGE 

HYDROCARBONS (mg/kg) 

NWTPH-DX 

Diesel Range Hydrocarbons 18.8 U 19.1 U 19.5 U 20.2 U 17.4 U 16.4 U 16.5 U 16.8 U 17.2 U 

TPH-Motor Oil Range 62.5 U 63.6 U 64.9 U 155 57.9 U 63.3 54.8 U 56 U 57.5 U 

GASOLINE RANGE 

HYDROCARBONS (mg/kg) 

NWTPH-G 

Gasoline Range Hydrocarbons 3.12 U 3.18 U 3.24 U 3.36 U 2.89 U 2.74 U 2.74 U 2.8 U 2.87 U 

SEMIVOLATILES (/lg/L) 

Method 8270 

1,2,4-Trichlorobenzene 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 

1,2-Dichlorobenzene 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 

1,3-Dichlorobenzene 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 

1,4-Dichlorobenzene 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 

2,4,5-Trichlorophenol 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 

2,4,6-Trichlorophenol 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 

2,4-Dichlorophenol 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 

OJ 2,4-Dimethylphenol 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 

N 2,4-Dinitrophenol 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 
-I 2,4-Dinitrotoluene 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 
0 2,6-Dinitrotoluene 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U ->. 

0 2-Chloronaphthalene 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 
.j::>. 

,..-... 2-Chlorophenol 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 
CD 

"'-'" 
0 
1'0 
W 
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W 
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Location: 

Depth (tt): 

Lab ID: 

Date Collected: 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3- & 4-Methylphenol 

3,3-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-Methylphenol 

4-Bromophenyl-phenylether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenylphenyl ether 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Bis(2-chloroethoxy)methane 

Bis-(2-Chloroethyl) Ether 

Bis(2-chloroethyl)ether 

Bis(2-chloroisopropyl)ether 

Bis(2-ethylhexyl)phthalate 

Butyl benzyl phthalate 

Carbazole 

Chrysene 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

LW036D 

(7-8) 

0411033-04 

11102/2004 

66.7 U 

133 U 
333 U 
333 U 
333 U 
333 U 
333 U 
333 U 

66.7 U 

133 U 

200 U 
66.7 U 

333 U 
333 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

667 U 
333 U 

66.7 U 

133 U 
133 U 

66.7 U 

66.7 U 

66.7 U 
66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

TABLE E-G 
PHASE 1/1 REMEDIAL INVESTIGATION 

SOIL ANAL VTICAL RESULTS - NEW WELL INSTALLATIONS 
TIME OIL NORTHWEST TERMINAL 

LW037D 

(6-7) 

0411033-05 

11102/2004 

66.7 U 

133 U 
333 U 
333 U 
333 U 
333 U 
333 U 
333 U 

66.7 U 

133 U 

200 U 
66.7 U 

333 U 
333 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

667 U 
333 U 

66.7 U 

133 U 
133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

LW038D 

(7-8) 

0411033 .. 06 

11102/2004 

66.7 U 

133 U 

333 U 
333 U 
333 U 
333 U 
333 U 
333 U 

66.7 U 

133 U 
200 U 

66.7 U 

333 U 
333 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

667 U 
333 U 

66.7 U 

133 U 
133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

LW039D 

(5-6) 

0411033-07 

11/03/2004 

66.7 U 

133 U 

333 U 
333 U 
333 U 
333 U 
333 U 
333 U 

66.7 U 

133 U 
200 U 

66.7 U 

333 U 
333 U 

66.7 U 

112 
355 
668 
585 
517 

157 
187 
667 U 
333 U 

66.7 U 

133 U 

133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

655 

66.7 U 

66.7 U 

66.7 U 

LW040S 

(21-21.5) 

0411033-02 

11/01/2004 

66.7 U 

133 U 
333 U 
333 U 
333 U 
333 U 
333 U 
333 U 

66.7 U 

133 U 

200 U 

66.7 U 

333 U 
333 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 
66.7 U 

66.7 U 

66.7 U 

667 U 
333 U 

66.7 U 

133 U 
133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

LW041S 

(0-0.5) 

0410156-02 

10/28/2004 

66.7 U 

133 U 
333 U 
333 U 
333 U 
333 U 
333 U 
333 U 

66.7 U 

133 U 

200 U 
66.7 U 

333 U 
333 U 

66.7 U 

66.7 U 

66.7 U 

179 

269 
331 

228 
95_7 

667 U 
333 U 

66.7 U 

133 U 
133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

211 

66.7 U 

66.7 U 

66.7 U 

LW041S 

(1-1.5) 

0410156-03 

10/28/2004 

66.7 U 

133 U 

333 U 
333 U 
333 U 
333 U 
333 U 
333 U 

66.7 U 

133 U 
200 U 

66.7 U 

333 U 
333 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

667 U 
333 U 

66.7 U 

133 U 
133 U 

66.7 U 

66.7 U 

66.7 U 
66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

7/15/2005 IIEdmdatalsheetslTIMEOILIPhaseli1 RIISoilDataNewWelisNov2004.xls Soil 

LW041S 

(16-17) 

0410156-05 

10/28/2004 

66.7 U 

133 U 

333 U 
333 U 

333 U 
333 U 
333 U 
333 U 

66.7 U 

133 U 
200 U 

66.7 U 

333 U 
333 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

667 U 
333 U 

66.7 U 

133 U 

133 U 

66.7 U 

190 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

LW042S 

(0-0.5) 

0410156-06 

10/28/2004 

66.7 U 

133 U 

333 U 
333 U 
333 U 
333 U 
333 U 
333 U 

66.7 U 

133 U 
200 U 

66.7 U 

333 U 
333 U 

66.7 U 

66.7 U 

66.7 U 

71_7 

119 

156 

78.7 

66.7 U 

667 U 
333 U 

66.7 U 

133 U 
133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

83 

66.7 U 

66.7 U 

66.7 U 

Page 2 of 10 
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Location: 

Depth (ft): 

Lab 10: 

Date Collected: 

Dimethyl phthalate 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(1,2,3-cd)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodimethylamine 

N-Nitroso-Di-N-Propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

VOLATILES (llg/L) 

Method 82608 

1,1 ,1 ,2-Tetrachloroethane 

1 ,1 , i-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1 ,1-Dichloropropene 

1,2,3-Trichlorobenzene 

1,2,3-Trichloropropane 

1,2,4-Trichlorobenzene 

1,2,4-Trimethylbenzene 

1,2-Dibromoethane 

LW036D 

(7-8) 

0411033-04 

11/02/2004 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 
333 U 
133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 
66.7 U 

333 U 
66.7 U 

133 U 
66.7 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

TABLE E-G 
PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS - NEW WELL INSTALLATIONS 
TIME OIL NORTHWEST TERMINAL 

LW037 0 

(6-7) 

0411033-05 

11/02/2004 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

333 U 
133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

66.7 U 

333 U 
66.7 U 

133 U 

66.7 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

LW038D 

(7-8) 

0411033-06 

11/02/2004 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 
333 U 
133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 
66.7 U 

333 U 
66.7 U 

133 U 
66.7 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

LW039D 

(5-6) 

0411033-07 

11/03/2004 

66.7 U 

66.7 U 

66.7 U 

775 

66.7 U 

66.7 U 

133 U 
333 U 
133 U 
160 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 
66.7 U 

333 U 
674 

133 U 
1090 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

LW040S 

(21-21.5) 

0411033-02 

11/01/2004 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

333 U 
133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

66.7 U 

333 U 
66.7 U 

133 U 

66.7 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

LW041S 

(0-0.5) 

0410156-02 

10/28/2004 

66.7 U 

66.7 U 

66.7 U 

399 
66.7 U 

66.7 U 

133 U 

333 U 
133 U 

168 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

66.7 U 

333 U 
143 
133 U 

580 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

LW041S 

(1-1.5) 

0410156-03 

10/28/2004 

66.7 U 

66.7 U 

66.7 U 

87.7 

66.7 U 

66.7 U 

133 U 
333 U 
133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 
66.7 U 

333 U 
66.7 U 

133 U 
101 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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LW041S 

(16-17) 

0410156-05 

10/28/2004 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 
333 U 
133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

66.7 U 

333 U 
66.7 U 

133 U 

66.7 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

LW042S 

(0-0.5) 

0410156-06 

10/28/2004 

66.7 U 

66.7 U 

66.7 U 

169 

66.7 U 

66.7 U 

133 U 

333 U 
133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

66.7 U 

333 U 
66.7 U 

133 U 
267 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Page 3 of 10 

Landau Associates 



OJ 
N 
-I o 
-->. 

o 
-l:>. ..-... 
CD 
'-" 
o 
1'0 
W 
(J) 
W 
W 

Location: LW036D 

Depth (It): (7 -8) 

Lab ID: 0411033-04 

Date Collected: 11/02/2004 

1,2-Dichlorobenzene NA 

1,2-Dichloroethane NA 

1,2-Dichloropropane NA 

1,3,5-Trimethylbenzene NA 

1,3-Dichlorobenzene NA 

1,3-Dichloropropane NA 

1,4-Dichlorobenzene NA 

2,2-Dichloropropane NA 

2-Butanone NA 

2-Chlorotoluene NA 

2-Hexanone NA 

4-Chlorotoluene NA 

4-lsopropyltoluene NA 

4-Methyl-2-Pentanone (MIBK) NA 

Acetone NA 

Benzene NA 

Bromobenzene NA 

Bromochloromethane NA 

Bromodichloromethane NA 

Bromoform NA 

Bromomethane NA 

Carbon disulfide NA 

Carbon tetrachloride NA 

Chlorobenzene NA 

Chloroethane NA 

Chloroform NA 

Chloromethane NA 

cis-1,2-Dichloroethene 

cis-1,3-Dichloropropene 

Dibromochloromethane 

Dibromochloropropane 

Dibromomethane 

Dichlorodifiuoromethane 

Ethylbenzene 

Hexachlorobutadiene 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

TABLE E-6 
PHASE III REMEDIAL INVESTIGATION 

SOIL ANAL VTICAL RESULTS - NEW WELL INSTALLATIONS 
TIME OIL NORTHWEST TERMINAL 

LW037D 

(6-7) 

0411033-05 

11/02/2004 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

LW038D 

(7-8) 

0411033-06 
11/02/2004 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

LW039D 

(5-6) 

0411033-07 

11/03/2004 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

LW040S 

(21-21.5) 

0411033-02 

11/01/2004 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

LW041S 

(0-0.5) 

0410156-02 

10/28/2004 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

LW041S 

(1-1.5) 

0410156-03 

10/28/2004 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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LW041S 

(16-17) 

0410156-05 

10/28/2004 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

LW042S 

(0-0.5) 

0410156-06 

10/28/2004 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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TABLE E-G 
PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS - NEW WELL INSTALLATIONS 
TIME OIL NORTHWEST TERMINAL 

Location: LW036D LW037D LW038D LW039D LW040S LW041S LW041S 

Depth (ft): (7-8) (6-7) (7-8) (5-6) (21-21.5) (0-0.5) (1-1.5) 

Lab 10: 0411033-04 0411033-05 0411033-06 0411033-07 0411033-02 0410156-02 0410156-03 

Date Collected: 11/02/2004 11/02/2004 11/02/2004 11/03/2004 11/01/2004 10/28/2004 10/28/2004 

Isopropyl benzene NA NA NA NA NA NA NA 

m,p-Xylene NA NA NA NA NA NA NA 

Methyl tert-butyl ether NA NA NA NA NA NA NA 

Methylene chloride NA NA NA NA NA NA NA 

Naphthalene NA NA NA NA NA NA NA 

n-Butylbenzene NA NA NA NA NA NA NA 

n-Propylbenzene NA NA NA NA NA NA NA 

o-Xylene NA NA NA NA NA NA NA 

sec-Butylbenzene NA NA NA NA NA NA NA 

Styrene NA NA NA NA NA NA NA 

tert-Butylbenzene NA NA NA NA NA NA NA 

Tetrachloroethene NA NA NA NA NA NA NA 

Toluene NA NA NA NA NA NA NA 

trans-1,2-Dichloroethene NA NA NA NA NA NA NA 

trans-1 ,3-Dichloropropene NA NA NA NA NA NA NA 

Trichloroethene NA NA NA NA NA NA NA 

Trichlorofluoromethane NA NA NA NA NA NA NA 

Vinyl Chloride NA NA NA NA NA NA NA 

Percent Moisture 20 21.4 22.9 25.7 13.6 8.61 8.84 
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LWD41S LW042S 

(16-17) (0-0.5) 

0410156-05 0410156-06 

10/28/2004 10/28/2004 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

10.7 13 
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PHASE III REMEDIAL INVESTIGATION 
SOIL ANALYTICAL RESULTS - NEW WELL INSTALLATIONS 

TIME OIL NORTHWEST TERMINAL 

Location: LW042S LW042S LW042S LW043S LW043S LW043S LW044S LW044S LW044S LW045D 

Depth (tt): (1-1.5) (5-5.5) (13-14) (0-0.5) (1-1.5) (13-14) (0-0.5) (1-1.5) (12.5-13.5) (27-28) 

Lab ID: 0410156-07 0410156-08 0410156-09 0410156-10 0410156-11 0410156-13 0410156-14 0410156-15 0410156-17 0411033-03 
Date Collected: 10/28/2004 10/28/2004 10/28/2004 10/28/2004 10/28/2004 10/28/2004 10/28/2004 10/28/2004 10/28/2004 11/01/2004 

TOTAL METALS (mg/kg) 

Method 6010 

Arsenic 1.52 U NA 1.61 U 1.72 U 1.56 U 1.56 U 1.72 U 1.72 U 1.79 U 1.59 U 

Chromium 26.3 NA 12.4 146 29.2 12.9 89.7 14.3 12.1 14.4 

Copper 21.7 NA 10.8 35.7 19.3 12.2 19.7 11.8 11.8 11.7 

Lead 33 NA 1.61 U 141 16.6 1.56 U 55.6 1.72 U 1.79 U 1.59 U 

Nickel 18.3 NA 12.1 40.5 18.5 14.4 43.4 15 12.8 16.1 

Zinc 106 NA 42.2 156 91.9 47.3 158 49.3 43.8 45.8 

DIESEL RANGE 

HYDROCARBONS (mg/kg) 

NWTPH-DX 

Diesel Range Hydrocarbons 66 16.5 U 4750 44.9 36.5 15100 17 U 16.7 U 3500 19 U 

TPH-Motor Oil Range 221 55 U 54.5 U 79.5 56.6 U 293 U 56.6 U 55.5 U 59 U 63.2 U 

GASOLINE RANGE 

HYDROCARBONS (mg/kg) 

NWTPH-G 

Gasoline Range Hydrocarbons 2.84 U NA 705 18.2 3.54 2330 48.1 8.44 10800 3.16 U 

SEMIVOLATILES (llg/L) 

Method 8270 

1,2,4-Trichlorobenzene 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 

1,2-Dichlorobenzene 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 

1,3-Dichlorobenzene 66.7 U 66.? U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.? U 66.7 U 

1,4-Dichlorobenzene 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 

2,4,5-Trichlorophenol 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 

2,4,6-Trichlorophenol 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 

2,4-Dichlorophenol 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 

OJ 2,4-Dimethylphenol 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 

N 2,4-Dinitrophenol 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 
--I 2,4-Dinitrotoluene 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 
0 2,6-Dinitrotoluene 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U 333 U ........ 
0 2-Chloronaphthalene 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 
.j::>,. 

2-Chlorophenol 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U 66.7 U ...-... 
CD 

"-'" 
0 
1'0 
W 
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Location: LW042S 

Depth (It): (1-1.5) 

Lab ID: 0410156-07 

Date Collected: 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3- & 4-Methylphenol 

3,3-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-Methylphenol 

4-Bromophenyl-phenylether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenylphenyl ether 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fiuoranthene 

Benzoic acid 

Benzyl alcohol 

Bis(2-chloroethoxy)methane 

Bis-(2-Chloroethyl) Ether 

Bis(2-chloroethyl)ether 

Bis(2-chloroisopropyl)ether 

Bis(2-ethylhexyl)phthalate 

Butyl benzyl phthalate 

Carbazole 

Chrysene 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

10/28/2004 

66.7 U 

133 U 

333 U 

333 U 

333 U 

333 U 

333 U 

333 U 

66.7 U 

133 U 

200 U 

66.7 U 

333 U 

333 U 
67 

368 
471 

3180 
5010 
5820 
2200 
1550 
667 U 

333 U 

66.7 U 

133 U 

133 U 
66.7 U 

66.7 U 

66.7 U 

81.7 
4090 

479 
66.7 U 

66.7 U 

TABLE E-G 
PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS - NEW WELL INSTALLATIONS 
TIME OIL NORTHWEST TERMINAL 

LW042S 

(5-5.5) 

0410156-08 

10/28/2004 

66.7 U 

133 U 

333 U 

333 U 

333 U 

333 U 

333 U 

333 U 

66.7 U 

133 U 

200 U 

66.7 U 

333 U 

333 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

667 U 

333 U 

66.7 U 

133 U 

133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

331 U 

LW042S 

(13-14) 

0410156-09 

10/28/2004 

66.7 U 

133 U 

333 U 

333 U 

333 U 

333 U 

333 U 

333 U 

66.7 U 

133 U 

200 U 

66.7 U 

333 U 

333 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

667 U 

333 U 

66.7 U 

133 U 

133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

LW043S 

(0-0.5) 

0410156-10 

10/28/2004 

66,7 U 

133 U 

333 U 

333 U 

333 U 

333 U 

333 U 

333 U 

66.7 U 

133 U 

200 U 

66.7 U 

333 U 

333 U 

66.7 U 

66.7 U 

66.7 U 

201 
295 
393 
203 
117 
667 U 

333 U 

66.7 U 

133 U 

133 U 

66.7 U 

70 
66.7 U 

66.7 U 

235 
66.7 U 

66.7 U 

66.7 U 

LW043S 

(1-1.5) 

0410156-11 

10/28/2004 

66.7 U 

133 U 

333 U 
333 U 

333 U 

333 U 

333 U 

333 U 

66.7 U 

133 U 

200 U 

66.7 U 

333 U 

333 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

667 U 

333 U 

66.7 U 

133 U 

133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

LW043S 

(13-14) 

0410156-13 

10/28/2004 

66.7 U 

133 U 

333 U 

333 U 

333 U 

333 U 

333 U 

333 U 

66.7 U 

133 U 

200 U 

66.7 U 

333 U 

333 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

667 U 

333 U 

66.7 U 

133 U 

133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

LW044S 

(0-0.5) 

0410156-14 

10/28/2004 

66.7 U 

133 U 

333 U 

333 U 

333 U 

333 U 

333 U 
333 U 

66.7 U 

133 U 

200 U 

66.7 U 

333 U 

333 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

667 U 

333 U 

66.7 U 

133 U 

133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 
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LW044S 

(1-1.5) 

0410156-15 

10/28/2004 

66.7 U 

133 U 

333 U 

333 U 

333 U 

333 U 
333 U 

333 U 

66.7 U 

133 U 

200 U 

66.7 U 

333 U 
333 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

667 U 

333 U 

66.7 U 

133 U 

133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

LW044S 

(12.5-13.5) 

0410156-17 

10/28/2004 

66.7 U 

133 U 

333 U 

333 U 
333 U 

333 U 

333 U 

333 U 

66.7 U 

133 U 

200 U 

66.7 U 

333 U 

333 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

667 U 

333 U 

66.7 U 

133 U 

133 U 

66.7 U 

159 
66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 
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LW045D 

(27-28) 

0411033-03 

11/01/2004 

66.7 U 

133 U 

333 U 

333 U 

333 U 
333 U 

333 U 
333 U 

66.7 U 

133 U 

200 U 

66.7 U 

333 U 

333 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

667 U 

333 U 

66.7 U 

133 U 

133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 
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Location: LW042S 

Depth (tt): (1-1.5) 

Lab ID: 0410156-07 

Date Collected: 10/28/2004 

Dimethyl phthalate 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(1,2,3-cdjpyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodimethylamine 

N-Nitroso-Di-N-Propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

VOLA TILES (lIg/L) 

Method 8260B 

1,1,1,2-Tetrachloroethane 

1,1, i-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,1-Dichloropropene 

1,2,3-Trichlorobenzene 

1,2,3-Trichloropropane 

1,2,4-Trichlorobenzene 

1,2,4-Trimethylbenzene 

1,2-Dibromoethane 

66.7 U 

66.7 U 

66.7 U 

9800 
129 

66.7 U 

133 U 

333 U 

133 U 

1840 
66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

66.7 U 

333 U 

2700 

133 U 

11100 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

TABLE E-G 
PHASE 1/1 REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS - NEW WELL INSTALLATIONS 
TIME OIL NORTHWEST TERMINAL 

LW042S 

(5-5.5) 

0410156-08 

10/28/2004 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

333 U 

133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

66.7 U 

333 U 

66.7 U 

133 U 

66.7 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

LW042S 

(13-14) 

0410156-09 

10/28/2004 

66.7 U 

66.7 U 

66.7 U 
102 

1460 

66.7 U 

133 U 

333 U 

133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

66.7 U 

333 U 

2980 

133 U 

127 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

LW043S 

(0-0.5) 

0410156-10 

10/28/2004 

66.7 U 

66.7 U 

66.7 U 

502 

66.7 U 

66.7 U 

133 U 

333 U 

133 U 

158 
66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

66.7 U 

333 U 

171 
133 U 

792 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

LW043S 

(1-1.5) 

0410156-11 

1012812004 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.'7 U 

133 U 

333 U 

133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

66.7 U 

333 U 

66.7 U 

133 U 

66.7 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

LW043S 

(13-14) 

0410156-13 

10/28/2004 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

333 U 

133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

66.7 U 

333 U 

9050 
133 U 

66.7 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

LW044S 

(0-0.5) 

0410156-14 

10/28/2004 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

333 U 

133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

66.7 U 

333 U 

66.7 U 

133 U 

66.7 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 
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LW044S 

(1-1.5) 

0410156-15 

10/28/2004 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.1 U 

66.7 U 

133 U 

333 U 

133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

66.7 U 

333 U 

66.7 U 

133 U 

66.7 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

LW044S 

(12.5-13.5) 

0410156-17 

10/28/2004 

66.7 U 

66.1 U 

66.7 U 

66.7 U 

284 
66.7 U 

133 U 

333 U 

133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

66.7 U 

333 U 

215 
133 U 

66.7 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 
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LW045D 

(27-28) 

0411033-03 

11/01/2004 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

333 U 

133 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

66.7 U 

133 U 

66.7 U 

333 U 

66.7 U 

133 U 

66.7 U 

NA 

NA 

NA 

NA 

NA 

NA 

10 U NA 

10 U NA 

10 U NA 

10 U NA 

10 U NA 

10 U NA 
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Location: LW042S 

Depth (It): (1-1.5) 

Lab ID: 0410156-07 

Date Collected: 10/28/2004 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3,5-Trimethylbenzene 

1,3-Dichlorobenzene 

1,3-Dichloropropane 

1 A-Dichlorobenzene 

2,2-Dichloropropane 

2-Butanone 

2-Chlorotoluene 

2-Hexanone 

4-Chlorotoluene 

4-lsopropyltoluene 

4-Methyl-2-Pentanone (MIBK) 

Acetone 

Benzene 

Bromobenzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

cis-l,3-Dichloropropene 

Dibromochloromethane 

Dibromochloropropane 

Dibromomethane 

Dichlorodifluoromethane 

Ethylbenzene 

Hexachlorobutadiene 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

TABLE E-G 
PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS - NEW WELL INSTALLATIONS 
TIME OIL NORTHWEST TERMINAL 

LW042S 

(5-5.5) 

0410156-08 

10/28/2004 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

LW042S 

(13-14) 

0410156-09 

10/28/2004 

10 U 

10 U 

10 U 
10 U 
10 U 

10 U 
10 U 

10 U 
40 U 

10 U 

37.8 

10 U 

10 U 

40 U 

100 U 
10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

LW043S 

(0-0.5) 

0410156-10 

10/28/2004 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

40 U 

10 U 

20 U 

10 U 

10 U 

40 U 

100 U 
10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 
10 U 

10 U 
10 U 

10 U 

10 U 

LW043S 

(1-1.5) 

0410156-1 '1 

10/28/2004 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

40 U 

10 U 

20 U 

10 U 

10 U 

40 U 

100 U 
10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 
10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

LW043S 

(13-14) 

0410156-13 

10/28/2004 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

40 U 

10 U 

942 

10 U 

10 U 

40 U 

100 U 
10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

22.4 

10 U 

LW044S 

(0-0.5) 

0410156-14 

10/28/2004 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

40 U 
10 U 

20 U 

10 U 

10 U 

40 U 
100 U 
10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 
10 U 
10 U 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

10 U 
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LW044S 

(1-1,5) 

0410156-15 

10/28/2004 

10 U 
10 U 

10 U 

10 U 

10 U 
10 U 

10 U 
10 U 

40 U 

10 U 
20 U 
10 U 
10 U 
40 U 

100 U 
10 U 

10 U 
10 U 
10 U 
10 U 

10 U 
10 U 

10 U 
10 U 

10 U 
10 U 

10 U 
10 U 

10 U 
10 U 

10 U 
10 U 

10 U 
10 U 

10 U 

LW044S 

(12,5 .. 13,5) 

0410156-17 

10/28/2004 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

40 U 
10 U 

20 U 
10 U 

10 U 

40 U 
100 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 
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LW045D 

(27-28) 

0411033-03 

11/01/2004 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

10 U NA 

10 U NA 

10 U NA 

10 U NA 

10 U NA 

10 U NA 
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Location: 

Depth (tt): 

Lab ID: 

Date Collected: 

Isopropyl benzene 

m,p-Xylene 

Methyl tert-butyl ether 

Methylene chloride 

Naphthalene 

n-Butylbenzene 

n-Propylbenzene 

o-Xylene 

sec-Butylbenzene 

Styrene 

tert-Butylbenzene 

Tetrachloroethene 

Toluene 

trans-1,2-0ichloroethene 

trans-1 ,3-Dichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl Chloride 

Percent Moisture 

TABLE E-G 
PHASE III REMEDIAL INVESTIGATION 

SOIL ANALYTICAL RESULTS - NEW WELL INSTALLATIONS 
TIME OIL NORTHWEST TERMINAL 

LW042S LW042S LW042S LW043S LW043S 

(1-1.5) (5-5.5) (13-14) (0-0.5) (1-1.5) 

0410156-07 0410156-08 0410156-09 0410156-10 0410156-11 

10/28/2004 10/28/2004 10/28/2004 10/28/2004 

NA NA 58.4 10 U 

NA NA 20 U 20 U 

NA NA 10 U 10 U 

NA NA 53.8 71 

NA NA 44 10 U 

NA NA 1170 10 U 

NA NA 471 10 U 

NA NA 10 U 10 U 

NA NA 193 10 U 

NA NA 10 U 10 U 

NA NA 10 U 10 U 

NA NA 10 U 10 U 

NA NA 10 U 10 U 

NA NA 10 U 10 U 

NA NA 10 U 10 U 

NA NA 10 U 10 U 

NA NA 10 U 10 U 

NA NA 10 U 10 U 

12 9.13 8.24 12.3 

U = Indicates the compound was undetected at the reported concentration. 

NA = Not analyzed. 

Bold indicates detected value. 

10/28/2004 

10 U 

20 U 

10 U 

66.1 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

11.6 

LW043S 

(13-14) 

0410156-13 

10/28/2004 

2050 

35.7 

10 U 

65 

32.2 

5460 

10900 

32.2 

2100 

10 U 

51.2 

10 U 

23.8 

10 U 

10 U 

10 U 

10 U 

10 U 

14.8 

LW044S 

(0-0.5) 

0410156-14 

10/28/2004 

10 U 

20 U 

10 U 

67.3 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

11.7 
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LW044S LW044S LW045D 

(1-1.5) (12.5-13.5) (27-28) 

0410156-15 0410156-17 0411033-03 

10/28/2004 10/28/2004 11/01/2004 

10 U 3950 NA 

20 U 31.2 NA 

10 U 10 U NA 

60 62 NA 

10 U 10 U NA 

10 U 206 NA 

10 U 5740 NA 

10 U 10 U NA 

10 U 3980 NA 

10 U 10 U NA 

10 U 32.9 NA 

10 U 10 U NA 

10 U 17.9 NA 

10 U 10 U NA 

10 U 10 U NA 

10 U 10 U NA 

10 U 10 U NA 

10 U 10 U NA 

9.97 15.3 20.9 
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TECHNICAL MEMORANDUM 

IA LANDAU 
~ ASSOCIATES 
EN\1RONMENTAL I GEOTECHNK:AI. I NATURAL RESOURCES 

TO: Rebekah Brooks, Landau Associates 

FROM: April Wallace and Anne Halvorsen, Landau Associates 

DATE: 

RE: 

December 22, 2004 

TIME OIL NORTHWEST TERMINAL NEW WELL INSTALLA TION OCT .-Nov. 2004 
LABORATORY DATA QUALITY EVALUATION 

SOIL ANALYTICAL DATA 

INTRODUCTION 

This technical memorandum provides the results of a data quality evaluation for 19 soil samples 

collected October 27-28, November 1-3, and November 18, 2004 at the Time Oil Northwest Terminal in 

Portland, Oregon. Six additional samples were archived by the laboratory. A data quality evaluation was 

performed for volatile organic compounds (VOCs; EPA Method 8260B), semivoIatile organic 

compounds (SVOCs; EPA Method 8270C), pentachlorophenol (PCP; EPA Method 8270-SIM), diesel­

range hydrocarbons (NWTPH-Dx), gasoline-range hydrocarbons (NWTPH-Gx), and total priority 

pollutant metals (EPA Method 6010). 

Analyses of soil samples were performed by Specialty Analytical located in Tualatin, Oregon. 

This data quality evaluation covers Specialty data packages 0410156, 0411033, and 0411117. 

The data quality evaluation was performed in accordance with applicable portions of the U.S. 

Environmental Protection Agency (EPA) Contract Laboratory Program National Functional Guidelines 

for Organic Data Review and Contract Laboratory Program National Functional Guidelines for 

Inorganic Data Review (EPA 1994a, b). 

The evaluation considered the following elements: 

• Chain-of-custody records 

• Holding times 

• Method blanks 

• Surrogate recoveries 

• Matrix spike and laboratory duplicate sample recoveries and relative percent differences 
(RPDs) 

• Laboratory control sample recoveries 

• Conclusions and completeness. 

130 2nd Avenue South. Edmonds, WA 98020 • (425) 778-0907 • fax (425) 778-6409 • www.landauinc.com 
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Data validation qualifiers are added to sample results based on the evaluation of data quality. The 

absence of a data qualifier indicates that the data is acceptable without qualifications. Data validation 

qualifiers are summarized in Table 1. 

CHAIN-OF CUSTODY RECORDS 

Chain-of-custody records were included with each data package. The laboratory received all 

samples in good condition. All analyses requested on the chain-of-custody were performed. 

HOLDING TIMES 

For all analyses and all samples, except as specified below, the time between sample collection, 

extraction, and analyses was determined to be within EPA-specified holding times: 

• VOC analysis for samples collected on October 27-28,2004 (data package 0410156), was not 
requested at the time the laboratory received the samples. The laboratory was requested to 
analyze for VOCs after the 14-day holding time had expired. Samples were subsequently 
analyzed 34-35 days after collection, resulting in a holding time exceedance of 20-21 days. 
Therefore, all VOC results are qualified as estimates (J/UJ). 

METHOD BLANKS 

Method blanks were analyzed with each batch of samples for each analysis. No contamination 

was detected in any of the method blanks, except as indicated in Table 1 and discussed below: 

• Nitrobenzene, 2-methylnaphalene, bis(2-ethylhexyl)phthalate, butylbenzylphthalate, and di-n­
butylphthalate were detected below the practical quantitation limits (PQL) in the method 
blanks for the SVOC analysis of package 0410156. These compounds were not detected in 
any associated project samples. No qualification of the data is necessary. 

• Butylbenzylphthalate, di-n-butylphthalate, nitrobenzene, and diethylphthalate were detected 
in one method blank associated with the SVOC analyses reported in data package 0410156. 
Diethylphthalate was detected in sample L W042S(5-5.5) at a concentration less than ten 
times the method blank concentration; therefore, it was qualified as non detect (U). 

• Di-n-butylphthalate, fluorene, and nitrobenzene were detected below the PQL in both method 
blanks associated with the SVOC analyses reported in data package 0411033. These 
compounds were not detected in any associated project samples; therefore, no qualification of 
the data is necessary. 

• Gasoline was detected below the PQL in one of the method blanks associated with the 
TPH-G analyses reported in data package 0411033. Gasoline was not detected in any 
associated project samples; therefore, no qualification of the data is necessary. 
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• Zinc was detected below the PQL in the method blank associated with the total prIOrIty 
pollutant metals analyses reported in data packages 0410156 and 0411033. All associated 
project samples had detected levels of zinc well above the action level of five times the 
method blank concentration; therefore, no qualification of the data is necessary. 

SURROGA TE SPIKE RECOVERIES 

Appropriate compounds were used as surrogate spikes for each applicable analysis. All surrogate 

recoveries were within laboratory-specified control limits, except as indicated in Table 1 and discussed 

below: 

• Package 0410156: recoveries of the surrogate 4-Bromofluorobenzene (4-BFB) in the VOC 
analyses exceeded the upper laboratory control limits in samples LW043S(l3-14) and 
L W044S(l2.5-13.5). The laboratory noted that the high results were due to matrix 
interference. The detected compounds in the associated samples are qualified as estimates 
(1). 

• Package 0410156: recoveries of several surrogates in the SVOC analyses were outside of the 
laboratory control limits. According to EPA guidelines, samples are to be qualified only 
when two or more surrogates within the same fraction (acid/base) are outside of control 
limits. Only one sample, LW043S(13-14), had two recoveries within the one fraction (base) 
outside of control limits (2-Fluorobiphenyl recovery was low, and Nitrobenzene-d5 recovery 
was high). Associated base-neutral compounds for this sample are qualified as estimates 
J/UJ). 

• Package 0410156: recoveries of the surrogate o-terphenyl (o-ter) in the TPH-D analyses 
exceeded the upper laboratory control limits in samples LW042S(l3-14) and LW043S(13-
14). The laboratory noted that the high results were due to matrix interference. The detected 
compounds in the associated samples are qualified as estimates (1). 

• Package 0410156: recoveries of the surrogate 4-BFB in the TPH-G analyses did not meet the 
lower laboratory control limits for several samples. The low results are due to required 
sample dilution. No qualification of the data is necessary. 

• Package 0411033: recoveries of the surrogate 2,4,6-Tribromophenol in the SVOC analyses 
were low for several samples. Because only one surrogate was out of the laboratory control 
limits for these analyses, no qualification of the data is necessary. 

FIELD DUPLICATES 

No blind field duplicate soil samples were collected during this sampling event. No qualification 

of the data is necessary. 
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FIELD TRIP BLANKS 

No field trip blanks were collected or submitted for laboratory analysis. No qualification of the 

data is necessary. 

LABORATORY CONTROL SAMPLE RESULTS 

Laboratory control samples (LCS) were performed for all analyses. Recoveries for the laboratory 

control samples were all within laboratory-specified control limits. No qualification of the data is 

necessary. 

MA TRIX SPIKE AND LABORA TORY DUPLICA TE SAMPLES 

Matrix spike/matrix spike duplicate samples and/or laboratory duplicate samples were performed 

for all analyses for each batch of samples. There were no exceedances of project sample matrix spikes or 

duplicates. No qualification ofthe data is necessary. 

OVERALL DATA QUALITY AND COMPLETENESS 

Data precision was evaluated through laboratory duplicates. Data accuracy was evaluated 

through laboratory control samples, matrix spikes, and surrogate spikes. Based on this data quality 

evaluation, all of the data were determined to be acceptable. 

The completeness for this data set is 100 percent. 

REFERENCES 

EPA. 1994a. Contract Laboratory Program National Functional Guidelines for Organic Data Review. 
U.S. Environmental Protection Agency. 

EPA. 1994b. Contract Laboratory Program National Functional Guidelines for Inorganic Data Review. 
U.S. Environmental Protection Agency. 
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Package 
Analyte 

Number 

0410156 All VOCs 
0410156 All VOCs 
0410156 All VOCs 
0410156 All VOCs 
0410156 All VOCs 
0410156 All VOCs 
0410156 All VOCs 

0410156 All detected V OCs 
0410156 All detected VOCs 

0410156 Diesel 
0410156 Diesel 

0410156 Diethylphthalate 

0410156 1,2,4-Trichlorobenzene 
0410156 1,2-Dichlorobenzene 
0410156 1,3-Dichlorobenzene 
0410156 1,4-Dichlorobenzene 
0410156 2,4-Dinitrotoluene 
0410156 2,6-Dinitrotoluene 
0410156 2-Chloronaphthalene 
0410156 2-Methy Inaphthalene 
0410156 2-Nitroaniline 
0410156 3,3-Dichlorobenzidine 
0410156 3-Nitroaniline 
0410156 4-Bromophenyl phenyl ether 
0410156 4-Chloroaniline 
0410156 4-Chlorophenyl phenyl ether 
0410156 4-Nitroaniline 
0410156 Acenaphthene 
0410156 Acenaphthylcnc 
0410156 Anthracene 
0410156 Benz(a)anthracene 
0410156 Benzo(a)pyrene 
0410156 Benzo(b )fluoranthene 

TABLE 1 
SUMMARY OF DATA QUALIFIERS 

TIME OIL NORTHWEST TERMINAL 4TIl QUARTER 2004 

Qualifier 

J/UJ 
J/UJ 
J/UJ 
J/UJ 
J/UJ 
J/UJ 
JlU1 

J 
J 

] 

J 

U 

l1U1 
J/UJ 
J/UJ 
I/UJ 
J/UJ 
J/UJ 
J/UJ 
J/UJ 
JIU] 
J/UJ 
I/UJ 
l/U1 
J/UJ 
J/U1 
J/UJ 
J/UJ 
J/UJ 
l/U1 
l/U1 
J/UJ 
J/UJ 

Sample Number 

LW042S(13-14) 
LW043S(0-O.5) 
LW043S(l-1.5) 
LW043S(l3-14) 
LW044S(O-0.5) 
LW044S(l-1.5) 

LW044S(12.5-13.5) 

LW043S(13-14) 
LW044S(12.S-13.5) 

L W042S(13-14) 
LW043S(13-14) 

LW042S(5-5.5) 

LW043S(13-14) 
LW043S(13-14) 
LW043S(13-14) 
LW043S(13-14) 
LW043S(13-14) 
LW043S(13-14) 
LW043S(13-14) 
LW043S(13-14) 
LW043S(13-14) 
LW043S(13-14) 
LW043S(13-14) 
LW043S(13-14) 
LW043S(13-14) 
LW043S(13-14) 
LW043S(13-14) 
LW043S(13-14) 
LW043S(13-14) 
LW043S(l3-14) 
LW043S(13-14) 
LW043S(13-14) 
LW043S(13-14) 

Reason 

Recommended holding time exceeded by 20-21 days 
Recommended holding time exceeded by 20-21 days 
Recommended holding time exceeded by 20-21 days 
Recommended holding time exceeded by 20-21 days 
Recommended holding time exceeded by 20-21 days 
Recommended holding time exceeded by 20-21 days 
Recommended holding time exceeded by 20-21 days 

Surrogate recoveries exceeded control limits 
Surrogate recoveries exceeded controllirnits 

Surrogate recoveries exceeded control limits 
Surrogate recoveries exceeded control limits 

Method blank contamination 

Surrogate recovelies exceeded controllirnits 
Surrogate recoveries exceeded control limits 
Surrogate recoveries exceeded control limits 
Surrogate recoveries exceeded control limits 
Surrogate recoveries exceeded controllirnits 
Surrogate recoveries exceeded control limits 
Surrogate recoveries exceeded control limits 
Surrogate recoveries exceeded control limits 
Surrogate recoveries exceeded control limits 
Surrogate recoveries exceeded control limits 
Surrogate recovelies exceeded control limits 
Surrogate recoveries exceeded controllirnits 
Surrogate recoveries exceeded control limits 
Surrogate recoveries exceeded control limits 
Surrogate recoveries exceeded control limits 
Surrogate recoveIies exceeded controllirnits 
Surrogate recoveries exceeded control limits 
Surrogate recoveries exceeded control limits 
Surrogate recoveries exceeded control limits 
Surrogate recoveries exceeded controilimit:; 
Surrogate recoveIies exceeded control I irni ts 
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Package 
Analyte Qualifier Number 

0410156 Benzo(g,h,i)perylene J/UJ 
0410156 Benzo(k)fluoranthene JfUJ 
0410156 Benzyl alcohol JfUJ 
0410156 Bis(2-chlorethoxy)methane J/UJ 
0410156 Bis(2-chloroethyl)ether J/UJ 
0410156 Bis(2-chloroisopropyl)ether J/UJ 
0410156 Bis(2-ethylhexyl)phthalate J/UJ 
0410156 Butyl benzyl phthalate J/UJ 
0410156 Chrysene J/UJ 
0410156 Di-n-butyl phthalate J/UJ 
0410156 Di-n-octyl phthalate J/UJ 
0410156 Di benz( a,h)an thracene l/UJ 
0410156 Dibenzofuran J/UJ 
0410156 Diethyl phthalate J/UJ 
0410156 Dimethyl phythalate J/UJ 
0410156 Fluoranthene JfUJ 
0410156 Fluorene J/UJ 
0410156 Hexachlorobenzene J/UJ 
0410156 Hexachlorobutadiene J/UJ 
0410156 Hexachlorocyclopentadiene J/UJ 
0410156 Hexachloroethane J/UJ 
0410156 Ideno(1,2,3-cd)pyrene J/UJ 
0410156 Isophorone J/UJ 
0410156 N-Nitrosodi-n-propylamine J/UJ 
0410156 N -Nitrosodimethylamine J/U] 
0410156 N-Nitrosodiphenylamine J/UJ 
0410156 Naphthalene J/UJ 
0410156 Nitrobenzene J/UJ 
0410156 Phenanthrene J/UJ 
0410156 Pyrene J/UJ 

1/4/05 IIEdmdatalsharedoc\23110091032lPh III RIIN PROGRESSILab DatalQ4 04 Soil DV Memo.doc 

Sample Number Reason 

LW04JS(13-14) Surrogate recoveIies exceeded control limits 
LW043S(13-14) Surrogate recoveries exceeded control limits 
LW043S(l3-14) Surrogate recoveries exceeded control limits 
LW043S(13-14) Surrogate recoveries exceeded control limits 
LW043S(13-14) Surrogate recoveries exceeded control limits 
LW043S(13-14) Surrogate recoveries exceeded control limits 
L W043S(13-14) Surrogate recoveries exceeded control limits 
LW043S(l3-14) Surrogate recoveries exceeded control limits 
LW043S(13-14) Surrogate recoveries exceeded control limits 
LW043S(l3-14) Surrogate recoveries exceeded control limits 
LW043S(13-14) Surrogate recoveries exceeded control limits 
LW043S(l3-14) Surrogate recoveries exceeded control limits 
LW043S(l3-14) Surrogate recoveries exceeded control limits 
LW043S(13-14) Surrogate recoveries exceeded control limits 
LW043S(13-14) Surrogate recoveries exceeded control limits 
LW043S(13-14) Surrogate recoveries exceeded control limits 
LW043S(13-14) Surrogate recoveries exceeded control limits 
LW043S(13-14) Surrogate recoveries exceeded control limits 
LW043S(13-14) Surrogate recoveries exceeded control limits 
LW043S(13-l4) Surrogate recoveries exceeded control limits 
LW043S(13-14) Surrogate recoveries exceeded control limits 
LW043S(13-14) Surrogate recoveries exceeded control limits 
LW043S(13-14) Surrogate recoveries exceeded control limits 
LW043S(l3-14) Surrogate recoveries exceeded control limits 
LW043S(13-14) Surrogate recoveries exceeded control limits 
LW043S(l3-14) Surrogate recoveries exceeded control limits 
LW043S(13-14) Surrogate recoveries exceeded control limits 
LW043S(l3-14) Surrogate recoveries exceeded control limits 
LW043S(13-14) Sun-ogate recoveries exceeded control limits 
LW043S(13-14) Sun-ogate recoveries exceeded control limits 
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~I~ Specialty Analytical 
---~- --~-----------------
~~ //1_ 
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/ 

19761 S.W. 95th Place 
Tualatin, OR 97062 

(503) 612-9007 
Fax (503) 612-8572 

1 (877) 612-9007 

December 06, 2004 

Mark Chandler 
Time Oil Co. 
2737 West Commodore Way 

Seattle,WA 98]99-1257 

TEL: (206) 285-2400 

FAX (206) 285-7833 

D.EC ... 9 2004 

RE: NW Terminal Additional Well Install Phase 

Dear Mark Chandler: Order No.: 04]0156 

Specialty Analytical received 17 samples on 10/29/2004 for the analyses presented in the 
following report. 

There were no problems with the analysis and all data for associated QC met EPA or laboratory 
specifications except where noted in the Case Narrative, or as qualified with flags. Results 
apply only to the samples analyzed. Without approval of the laboratory, the reproduction of this 
report is only permitted in its entirety. 

If you have any questions regarding these tests, please feel free to call. 

Sincerely, 

Ned Engleson 

Project Manager 

cc: 
Terry McGoorty @ Landau Associates 

SPecialty Analytical, An Oregon Corporation 

BZT0104(e)023648 
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,ii2eattle (Edmonds) (425) 778-0907 
o Tacoma (253) 926-2493 

o Spokane (509) 327-9737 

o Portland (Tigard) (503) 443-6010 

Chain-of-Custody Record 

Date cr-..~ Ie , !t)J;?t ' ' 
page_a of C3h: ' 71l?) 

/ 

Turnaround Time 

~~ndard 
o Accelerated 

O~~~ 

"'"'-

±~---,-J~-. I. I I l-t -+--+--1-fl-+ +-. •• I llitb=rill --r---t-I I ~~~ 
f--------------+----- +-~--_t----+___---+_+_+_-+___-f____+_---t--+--+-+-_+___+____+___------------· .----j 

~'-1 J-i C------' --,-,-

I . 

t~----·t-----t-t 
Special ShipmentlHan,dJing q~ 0 (~~_ ~_. - /l Method ofCW/1/'1,'-T'v·l.' , . )c':./V"---" 
or Storage Requlrer;j€y1s CYI CI ( Q-U-4~d _ Shipment If< ifF' j/J ,b''leLI t/ ,2..)'<:"'(1 /' 

1,4le1i~",,'shedJ,~t, _ ~~_-___ TRelinQUiShed by I Received by --

Signa~-L _ I Signature Signature 

p.Jav.1!f.1.-ff:=~.£---~- I Printed N-ame------------- Printed Name 

/ c:3r::::Z~//fCf ( 
-------------------------------- I Company Company 

Time 143,-,) I Date Time Date Time 
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Specialty Analytical 

Lab Order: 

Client: 

Project: 

Sample ID 

0410156-01A 

0410156-02A 

0410156-028 

0410156-03A 

0410156-038 

0410156-04A 

0410156-05A 

0410156-058 

0410156-06A 

0410156-06B 

0410156-07A 

0410156 

Time Oil Co. 

NW Terminal Additional Well Inst 

Client Sample ID 

L W0040R (14-14.5) 

L W041 S (0-0.5) 

LW04IS(I-1.5) 

LW04IS(5-5.5) 

LW04IS(16-17) 

LW042S (0-0.5) 

LW042S(I-1.5) 

Collection Date 

10/27120042:20:00 PM 

10/28/20049: 15:00 AM 

10128/20049:20:00 AM 

10/28/20049:35:00 AM 

10/28/20049:55:00 AM 

10128/20047:45:00 AM 

10/28/20047:50:00 AM 

Matrix 

Soil 

06-Dec-04 

DATESREPORT 

TestName TCLPDate Prep Date Analvsis Dal 

HOLD per Client Request 11141200' 

NWTPH-Dx 1115/2004 1111 0/200, 

NWTPII-Gx 111112004 1111/200' 

NWTPH-Gx 1111/2004 11/11200' 

PERCENT MOISTURE 11/21200' 

SEMI -VOLA TILE ORGANICS 1114/2004 11171200' 

SEMI-VOLATlLEORGANlCS 11/4/2004 11181200' 

Total Metals by ICP 1111/2004 1116/200' 

NWTPH-Dx I 11512004 11181200' 

NWTPH-Gx 1111/2004 11111200' 

NWTPH-Gx 1111/2004 11111200' 

PERCENT MOI STURE 11121200' 

SEMl-VOLA TlLEORGANlCS 1114/2004 11171200' 

Total Metals by lCP 111112004 11161200' 

HOLD per Client Request 1114/200' 

NWTPH-Dx 111512004 1118/200' 

NWTPH-Gx 111112004 1111/200' 

PERCENT MOISTURE 11121200' 

SEMl-VOLATILEORGANICS 1114/2004 1117/200' 

Total Metals by lCP 111112004 1116/200' 

NWTPH-Dx 1115/2004 11181200' 

NWTPH-Gx 111112004 11111200' 

PERCENT MOISTURE 1112/200' 

SEMI-VOLATlLEORGANICS 111412004 1117/200' 

Total Metals by ICP 111112004 11/6/200' 

NWTPI-I-Dx 1115/2004 11110/200, 

NWTPH-Gx 11/112004 11/1 1200' 

PERCENT MOISTURE 1112/200' 

Page 1 of4 



Specialty Analytical 06-Dec-04 

Lab Order: 0410156 

Client: Time Oil Co. DATES REPORT 
Project: NW Terminal Additional Well lnst 

Sample ID Client Sample ID Collection Date Matrix Test Name TCLPDate Prep Date Analvsis Dat 

0410156-078 LW042S(l-1.5) I 0128/Z004 7:50:00 AM Soil SEMI-VOLATILEORGANICS 1114/2004 11171200' 

SEMI-VOLA TILEORGANICS 1114/2004 1118/200' 

SEMI-VOLATILEORGANICS 1114/2004 1118/200' 

Total Metals bv ICP 11I1IZ004 1116/200' 

Total Metals bv ICP 11/1/2004 11/9/Z00' 

0410156-08A LW04ZS (5-5.5) 10/28/20048:05:00 AM NWTPH-Dx 11/3012004 12/21200' 

PERCENT MOISTURE 12/2/200' 

0410156-088 SEMI-VOLATILEORGANICS 12/11Z004 12/11200' 

0410156-09A LW042S(l3-14) 10128120048:25:00 AM NWTPH-Dx 11I5/Z004 II/S/200' 

NWTPH-Gx 11/1/2004 11111200' 

PERCENT MOISTURE IIIZ/200' 

0410156-098 SEMI-VOLA TILEORGANICS 1114/2004 11171200' 

Total Metals by ICP 11/1/2004 1116/200' 

Total Metals by ICP 111112004 11/8/200' 

VOLA TILES by GC/MS 12/2/200' 

VOLA TILES by GC/MS 12121200' 

0410156-IOA LW043S (0-0.5) 10/28120042:35:00 PM NWTPH-Dx 1115/2004 11110/200, 

NWTPH-Gx 111112004 1111/200' 

PERCENT MOISTURE 11/2/200' 

0410156-108 SEMI-VOLATILEORGANICS 11/4/2004 11/8/200' 

SEMI-VOLA TILEORGANICS 11/4/2004 11171200' 

Total Metals by ICP 11/112004 11/9/200' 

Total Metals by ICP 11/1/2004 1116/200' 

Total Metals by ICP 11Il/2004 11/91200' 
OJ Total Metals by ICP 11Il/2004 11/8/200' N 
--I VOLA TILES by GC/MS 12/1/200' 0 
-->. 0410156-IIA 
0 

LW043S(I-1.5) 10/28/20042:40:00 PM NWTPH-Dx 1115/2004 1118/200' 

.j::>.. NWTPH-Gx 11Il/2004 I II 11200' ,..-.., 
CD 
"-" 
0 Page 2 0[4 
1'0 
W 
(J) 
01 
1'0 
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Specialty Analytical 

Lab Order: 

Client: 

Project: 

Sampll'ID 

04101S6-IIA 

04101S6-IIB 

0410156-12A 

0410156-13A 

04101S6-13B 

0410156-14A 

0410156-14B 

0410156-ISA 

0410156 

Time Oil Co. 

NW Terminal Additional Well Inst 

Client Sample ID 

LW043S(I-I.5) 

LW043S (5-5.51 

LW043S(l3-14) 

LW044S (0-0.5) 

LW044S(I-I.5) 

Collection Date 

10/28/20042:40:00 PM 

10/28/20042 :45 :00 PM 

10128/20043 :05:00 PM 

10/281200411:30:00AM 

10/28/200411:35:00AM 

Matrix 

Soil 

TestName 

PERCENT MOISTURE 

SEMI -VOLA TILEORGANICS 

Total Metals by ICP 

Total Metals by ICP 

Total Metals by ICP 

VOLA TILES by GC/MS 

HOLD oer Client Reauest 

NWTPH-Dx 

NWTPH-Gx 

PERCENT MOISTURE 

SEMI-VOLA TILEORGANICS 

SEMI-VOLATILEORGANICS 

Total Metals by ICP 

Total Metals by ICP 

VOLA TILES by GC/MS 

VOLATILES by GC/MS 

VOLATILES by GC/MS 

NWTPH-Dx 

NWTPH-Gx 

PERCENT MOISTURE 

SEMI-VOLATILEORGANICS 

Total Metals by ICP 

Total Metals by ICP 

Total Metals by ICP 

VOLATILES by GC/MS 

NWTPH-Dx 

NWTPH-Gx 

PERCENT MOISTURE 

06-Dec-04 

DATES REPORT 

TCLPDatc Prep Date Analvsis Dal 

1112/200' 

11/4/2004 11171200' 

1111/2004 11161200' 

11/112004 11/8/200' 

111112004 11/91200' 

12/11200' 

11/41200' 

111512004 11/10/200, 

111112004 11111200' 

1112/200' 

11/4/2004 11171200' 

11/4/2004 11181200' 

111112004 1116/200' 

1111 12004 1118/200' 

12111200' 

12121200' 

12/2/200' 

111512004 1118/200' 

111112004 11/11200' 

11/21200' 

11/4/2004 11171200' 

111112004 1116/200' 

1111/2004 11181200' 

111112004 1119/200' 

12111200' 

I 1/512004 1118/200' 

111112004 11/11200' 

11121200' 

Page 3 of4 
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Specialty Analytical 

Lab Order: 

Client: 

Project: 

Sample TD 

0410156-15B 

0410156-16A 

0410156-17A 

0410156-17B 

0410156 

Time Oil Co. 

NWTerminal Additional Well Inst 

Client Samplc TD 

LW044S (1-1.5) 

LW044S(5-5.5) 

LW044S (12.5-13.5) 

Collcction Date 

10/28/2004 II :35:00 AM 

10/28/2004 II :50:00 AM 

10/28/200412: 10:00 PM 

Matrix 

Soil 

TestName 

SEMI-VOLATILEORGANICS 

Total Metals by ICP 

Total Metals by ICP 

VOLATILES by GC/MS 

HOLD per Client Request 

NWTPH-Dx 

NWTPH-Gx 

PERCENT MOISTURE 

SEMI-VOLA TILEORGANICS 

Total Metals by ICP 

Total Metals by ICP 

VOLATILES by GC/MS 

VOLATILES by GC/MS 

VOLATILES by GC/MS 

06-Dec-04 

DATESREPORT 

TCLP Date Prep Date 

11/4/2004 

11/1/2004 

111112004 

11/5/2004 

111112004 

I 1/4/2004 

1111/2004 

11/1/2004 

Analvsis Dal 

Page 4 of4 

11171200' 

11/8/200' 

11/6/200' 

12111200' 

11/4/200' 

1118/200' 

1112/200' 

11/2/200' 

11171200' 

11171200' 

11/8/200' 

1212/200' 

12/21200' 

12/21200' 



Specialty Analytical 

CLIENT: Time Oil Co. 

Project: NW Terminal Additional Well Install Phase III 

Lab ID: 0410156-01 

Client Sample ID: LW0040R (14-14.5) 

Date: 06-Dec-04 

Lab Order: 0410156 

Collection Date: 10/27/2004 2:20:00 PM 

Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

HOLD PER CLIENT REQUEST 
Hold HOLD 

PER CLIENT Analyst: ADM 
11/4/2004 

Page I of 46 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 
Project: NW Terminal Additional Well Install Phase III 

Lab ID: 0410156-02 Collection Date: 10/28/20049:15:00 AM 

Client Sample ID: LW041S (0-0.5) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

NWTPH-DX NWTPH-DX Analyst: tlf 
Diesel NO 16.4 mg/Kg-dry 11/10/2004 

Lube Oil 63.3 54.7 mg/Kg-dry 11/10/2004 

Surr: o-Terphenyl 90.8 50-150 %REC 11/10/2004 

NWTPH-GX NWTPH-GX Analyst: tlf 
Gasoline NO 2.74 mg/Kg-dry 11/1/2004 

Surr: 4-Bromofluorobenzene 92.0 50-150 %REC 11/1/2004 

TOTAL METALS BY ICP E6010 Analyst: skc 
Arsenic NO 1.52 mg/Kg 11/6/2004 10:49:52 PM 

Chromium 14.2 0.379 mg/Kg 11/6/2004 10:49:52 PM 

Copper 23.9 0.758 mg/Kg 11/6/2004 10:49:52 PM 

Lead NO 1.52 mg/Kg 11/6/2004 10:49:52 PM 

Nickel 37.2 0.379 mg/Kg 11/6/2004 10:49:52 PM 

Zinc 74.0 0.758 mg/Kg 11/6/2004 10:49:52 PM 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
1,2,4-Trichlorobenzene NO 66.7 ~g/Kg 11/7/2004 3:45:00 PM 

1,2-Dichlorobenzene NO 66.7 ~g/Kg 11/7/2004 3:45:00 PM 

1,3-Dichlorobenzene NO 66.7 ~g/Kg 11/7/2004 3:45:00 PM 

1,4-Dichlorobenzene NO 66.7 ~g/Kg 11/7/2004 3:45:00 PM 

2,4,5-Trichlorophenol NO 333 ~g/Kg 11/7/2004 3:45:00 PM 

2,4,6-Trichlorophenol NO 333 ~g/Kg 11/7/2004 3:45:00 PM 

2,4-0ichlorophenol NO 200 ~g/Kg 11/7/2004 3:45:00 PM 

2,4-Dimethylphenol NO 200 ~g/Kg 11/7/2004 3:45:00 PM 

2,4-Dinitrophenol NO 333 ~g/Kg 11/7/2004 3:45:00 PM 

2,4-Dinitrotoluene NO 333 ~g/Kg 11/7/2004 3:45:00 PM 

2,6-Dinitrotoluene NO 333 ~g/Kg 11/7/2004 3:45:00 PM 

2-Chloronaphthalene NO 66.7 ~g/Kg 11/7/2004 3:45:00 PM 

2-Chlorophenol NO 66.7 ~g/Kg 11/7/2004 3:45:00 PM 

2-Methylnaphthalene NO 66.7 ~g/Kg 11/7/20043:45:00 PM 

2-Methylphenol NO 133 ~g/Kg 11/7/2004 3:45:00 PM 

2-Nitroaniline NO 333 ~g/Kg 11/7/2004 3:45:00 PM 

2-Nitrophenol NO 333 ~g/Kg 11/7/2004 3:45:00 PM 

3,3-Dichlorobenzidine NO 333 ~g/Kg 11/7/2004 3:45:00 PM 

3-&4-Methylphenol NO 333 ~g/Kg 11/7/2004 3:45:00 PM 

3-Nitroaniline NO 333 ~g/Kg 11/7/2004 3:45:00 PM 

4,6-Dinitro-2-methylphenol NO 333 ~g/Kg 11/7/2004 3:45:00 PM 

4-Bromophenyl phenyl ether NO 66.7 ~g/Kg 11/7/2004 3:45:00 PM 

4-Chloro-3-methylphenol NO 133 ~g/Kg 11/7/2004 3:45:00 PM 

4-Chloroaniline NO 200 ~g/Kg 11/7/2004 3:45:00 PM 

Page 2 of 46 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
4-Chlorophenyl phenyl ether ND 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 

4-Nitroaniline ND 333 Ilg/Kg 11/7/2004 3:45:00 PM 

4-Nitrophenol ND 333 Ilg/Kg 11/7/2004 3:45:00 PM 

Acenaphthene ND 66.7 1l9/Kg 11/7/2004 3:45:00 PM 

Acenaphthylene ND 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 

Anthracene ND 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 

Benz(a)anthracene 179 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 

Benzo(a)pyrene 269 66.7 Ilg/Kg 11/8/2004 5:22:00 PM 

Benzo(b )fluoranthene 331 66.7 Ilg/Kg 11/8/2004 5:22:00 PM 

Benzo(g,h,i)perylene 228 66.7 Ilg/Kg 11/8/2004 5:22:00 PM 

Benzo(k)fluoranthene 95.7 66.7 Ilg/Kg 11/8/2004 5:22:00 PM 

Benzoic Acid ND 667 Ilg/Kg 11/7/2004 3:45:00 PM 

Benzyl Alcohol ND 333 Ilg/Kg 11/7/2004 3:45:00 PM 

Bis(2-chloroethoxy)methane ND 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 

Bis(2-chloroethyl)ether ND 133 Ilg/Kg 111712004 3:45:00 PM 

Bis(2-chloroisopropyl)ether ND 66.7 1l9/Kg 111712004 3:45:00 PM 

Bis(2-ethylhexyl)phthalate ND 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 

Butyl benzyl phthalate ND 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 

Carbazole ND 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 

Chrysene 211 66.7 Ilg /Kg 11/7/2004 3:45:00 PM 

Di-n-butyl phthalate ND 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 

Di-n-octyl phthalate ND 66.7 1-19/Kg 11/7/2004 3:45:00 PM 

Dibenz(a,h)anthracene ND 66.7 Ilg/Kg 11/8/2004 5:22:00 PM 

Dibenzofuran ND 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 

Diethyl phthalate ND 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 

Dimethyl phthalate ND 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 

Fluoranthene 399 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 

Fluorene ND 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 
Hexachlorobenzene ND 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 

Hexachlorobutadiene ND 133 Ilg/Kg 11/7/2004 3:45:00 PM 

Hexachlorocyclopentadiene ND 333 1-19/Kg 11/7/2004 3:45:00 PM 

Hexachloroethane ND 133 Ilg/Kg 11/7/2004 3:45:00 PM 

Indeno(1,2,3-cd)pyrene 168 66.7 Ilg/Kg 11/8/2004 5:22:00 PM 

Isophorone ND 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 

N-Nitrosodi-n-propylamine ND 133 Ilg/Kg 11/7/2004 3:45:00 PM 

N-Nitrosodimethylamine ND 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 

N-Nitrosodiphenylamine ND 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 

Naphthalene ND 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 

Nitrobenzene ND 66.7 I-Ig/Kg 11/7/2004 3:45:00 PM 

Pentachlorophenol ND 333 Ilg/Kg 11/7/2004 3:45:00 PM 

Phenanthrene 143 66.7 Ilg/Kg 11/7/2004 3:45:00 PM 

Phenol ND 133 Ilg/Kg 11/7/2004 3:45:00 PM 

Pyrene 580 66.7 pg/Kg 11/7/2004 3:45:00 PM 

Surr: 2,4,6-Tribromophenol 705 578-119 %REC 11/7/2004 3:45:00 PM 
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Specialty Analytical 

CLIENT: Time Oil Co. 

Project: NW Terminal Additional Well Install Phase III 

SEMIVOLA TILE ORGANICS BY GC/MS SW8270D 
Surr: 2-Fluorobiphenyl 75.8 52.6-93.2 

Surr: 2-Fluorophenol 54.8 40.7-111 

Surr: 4-Terphenyl-d14 78.5 49.8-118 
Surr: Nitrobenzene-d5 52.5 44.8-103 

Surr: Phenol-d6 59.5 47.5-117 

%REC 

%REC 

%REC 

%REC 

%REC 

Date: 06-Dec-04 

Lab Order: 0410156 

Analyst: bda 
11/7/2004 3:45:00 PM 

11/7/2004 3:45:00 PM 

11/7/2004 3:45:00 PM 

11/7/2004 3:45:00 PM 

11/7/2004 3:45:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 
Project: NW Terminal Additional Well Install Phase III 

Lab ID: 0410156-03 Collection Date: 10/28/2004 9:20:00 AM 

Client Sample ID: LW041S (1-1.5) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

NWTPH-DX NWTPH-DX Analyst: tit 
Diesel ND 16.5 mg/Kg-dry 11/8/2004 

Lube Oil ND 54.8 mg/Kg-dry 11/8/2004 

Surr: o-Terphenyl 96.3 50-150 %REC 11/8/2004 

NWTPH-GX NWTPH-GX Analyst: tit 
Gasoline ND 2.74 mg/Kg-dry 11/1/2004 

Surr: 4-Bromofluorobenzene 99.1 50-150 %REC 11/1/2004 

TOTAL METALS BY ICP E6010 Analyst: skc 
Arsenic ND 1.72 mg/Kg 11/6/2004 10:55:12 PM 

Chromium 14.7 0.431 mg/Kg 11/6/2004 10:55:12 PM 

Copper 11.7 0.862 mg/Kg 11/6/2004 10:55:12 PM 
Lead ND 1.72 mg/Kg 11/6/2004 10:55:12 PM 

Nickel 16.4 0.431 mg/Kg 11/6/2004 10:55:12 PM 
Zinc 46.2 0.862 mg/Kg 11/6/2004 10:55:12 PM 

SEMIVOLA TILE ORGANICS BY GC/MS SW8270D Analyst: bda 
1,2,4-Trichlorobenzene ND 66.7 ~g/Kg 11/7/2004 10:41:00 AM 
1,2-Dichlorobenzene ND 66.7 ~g/Kg 11/7/2004 10:41 :00 AM 

1,3-Dichlorobenzene ND 66.7 ~g/Kg 11/7/2004 10:41:00 AM 

1,4-Dichlorobenzene ND 66.7 ~g/Kg 11/7/2004 10:41 :00 AM 
2,4,5-Trichlorophenol ND 333 ~g/Kg 11/7/2004 10:41:00 AM 

2,4,6-Trichlorophenol ND 333 ~g/Kg 11/7/2004 10:41 :00 AM 
2,4-Dichlorophenol ND 200 ~g/Kg 11/7/2004 10:41:00 AM 

2,4-Dimethylphenol ND 200 ~g/Kg 11/7/2004 10:41 :00 AM 

2,4-Dinitrophenol ND 333 ~g/Kg 11/7/2004 10:41:00 AM 
2,4-Dinitrotoluene ND 333 ~g/Kg 11/7/2004 10:41:00 AM 

2,6-Dinitrotoluene ND 333 ~g/Kg 11/7/2004 10:41:00 AM 
2-Chloronaphthalene ND 66.7 ~g/Kg 11/7/2004 10:41 :00 AM 

2-Chlorophenol ND 66.7 ~g/Kg 11/7/2004 10:41:00 AM 

2-Methylnaphthalene ND 66.7 ~g/Kg 11/7/2004 10:41 :00 AM 
2-Methylphenol ND 133 ~g/Kg 11/7/2004 10:41:00 AM 

2-Nitroaniline ND 333 ~g/Kg 11/7/2004 10:41:00 AM 
2-Nitrophenol ND 333 ~g/Kg 11/7/2004 10:41:00 AM 

3,3-Dichlorobenzidine ND 333 ~g/Kg 11/7/2004 10:41:00 AM 

3-&4-Methylphenol ND 333 ~g/Kg 11/7/2004 10:41:00 AM 
3-Nitroaniline ND 333 ~g/Kg 11/7/2004 10:41 :00 AM 

4,6-Dinitro-2-methylphenol ND 333 ~g/Kg 11/7/2004 10:41:00 AM 

4-Bromophenyl phenyl ether ND 66.7 ~g/Kg 11/7/2004 10:41:00 AM 

4-Chloro-3-methylphenol ND 133 ~g/Kg 11/7/2004 10:41 :00 AM 

4-Chloroaniline ND 200 ~g/Kg 11/7/2004 10:41 :00 AM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 
Project: NW Tenninal Additional Well Install Phase III 

SEMIVOLA TILE ORGANICS BY GC/MS SW8270D Analyst: bda 
4-Chlorophenyl phenyl ether ND 66.7 jJg/Kg 11/7/2004 10:41 :00 AM 

4-Nitroaniline ND 333 jJg/Kg 11/7/2004 10:41 :00 AM 

4-Nitrophenol ND 333 jJg/Kg 11/7/2004 10:41 :00 AM 

Acenaphthene ND 66.7 jJg/Kg 11/7/2004 10:41 :00 AM 

Acenaphthylene ND 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

Anthracene ND 66.7 jJg/Kg 11/7/2004 10:41 :00 AM 

Benz(a)anthracene ND 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

Benzo(a)pyrene ND 66.7 jJg/Kg 11/7/2004 10:41 :00 AM 

Benzo(b )fluoranthene ND 66.7 jJg/Kg 11/7/2004 10:41 :00 AM 

Benzo(g,h,i)perylene ND 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

Benzo(k)fluoranthene ND 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

Benzoic Acid ND 667 jJg/Kg 11/7/2004 10:41 :00 AM 

Benzyl Alcohol ND 333 jJg/Kg 11/7/2004 10:41:00 AM 

Bis(2-chloroethoxy)methane ND 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

Bis(2-chloroethyl)ether ND 133 jJg/Kg 11/7/2004 10:41 :00 AM 

Bis(2-chloroisopropyl)ether ND 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

Bis(2-ethylhexyl)phthalate ND 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

Butyl benzyl phthalate ND 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

Carbazole ND 66.7 jJg/Kg 11/7/2004 10:41 :00 AM 

Chrysene ND 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

Di-n-butyl phthalate ND 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

Di-n-octyl phthalate ND 66.7 jJg/Kg 11/7/2004 10:41 :00 AM 

Dibenz(a,h)anthracene ND 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

Dibenzofuran ND 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

Diethyl phthalate ND 66.7 jJg/Kg 11/7/2004 10:41 :00 AM 

Dimethyl phthalate ND 66.7 jJg/Kg 11/7/2004 10:41 :00 AM 

Fluoranthene 87.7 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

Fluorene ND 66.7 jJg/Kg 11/7/2004 10:41 :00 AM 

Hexachlorobenzene ND 66.7 jJg/Kg 11/7/2004 10:41 :00 AM 

Hexachlorobutadiene ND 133 jJg/Kg 11/7/2004 10:41:00 AM 

Hexachlorocyclopentadiene ND 333 jJg/Kg 11/7/2004 10:41 :00 AM 

Hexachloroethane ND 133 jJg/Kg 11/7/2004 10:41:00 AM 

Indeno(1,2,3-cd)pyrene ND 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

Isophorone ND 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

N-Nitrosodi-n-propylamine ND 133 jJg/Kg 11/7/2004 10:41:00 AM 

N-Nitrosodimethylamine ND 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

N-Nitrosodiphenylamine ND 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

Naphthalene ND 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

Nitrobenzene ND 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

Pentachlorophenol ND 333 jJg/Kg 11/7/2004 10:41 :00 AM 

Phenanthrene ND 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

Phenol ND 133 jJg/Kg 11/7/2004 10:41:00 AM 

Pyrene 101 66.7 jJg/Kg 11/7/2004 10:41:00 AM 

Surr: 2,4,6-Tribromophenol 57.9 57.8-119 %REC 11/7/2004 10:41:00 AM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 
Project: NW Terminal Additional Well Install Phase III 

SEMIVOLA TILE ORGANICS BY GC/MS 
Surr: 2-Fluorobiphenyl 

Surr: 2-Fluorophenol 

Surr: 4-Terphenyl-d 14 

Surr: Nitrobenzene-d5 

Surr: Phenol-d6 

Lab ID: 0410156-04 

Client Sample ID: LW041S (5-5.5) 

Analyses 

HOLD PER CLIENT REQUEST 
Hold 

65.9 

55.4 

62.3 

51.5 

55.5 

Result 

HOLD 

SW8270D 
52.6-93.2 

40.7-111 

49.8-118 

44.8-103 

47.5-117 

%REC 

%REC 

%REC 

%REC 

%REC 

Analyst: bda 
11/7/2004 10:41 :00 AM 

11/7/2004 10:41 :00 AM 

11/7/2004 10:41:00 AM 

11/7/2004 10:41 :00 AM 

11/7/2004 10:41:00 AM 

Collection Date: 10/28/2004 9:35:00 AM 

Matrix: SOIL 

Limit Qual Units DF Date Analyzed 

PER CLIENT Analyst: ADM 
11/4/2004 

Page 7 of 46 

BZT0104(e)023661 



Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 04lO156 
Project: NW Terminal Additional Well Install Phase III 

Lab ill: 04lO156-05 Collection Date: lO/28/2004 9:55:00 AM 

Client Sample ill: LW041S (16-17) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

NWTPH-DX NWTPH-DX Analyst: tit 
Diesel ND 16.8 mg/Kg-dry 11/8/2004 

Lube Oil ND 56.0 mg/Kg-dry 11/8/2004 

Surr: 0-Terphenyl 95.1 50-150 %REC 11/8/2004 

NWTPH-GX NWTPH-GX Analyst: tit 
Gasoline ND 2.80 mg/Kg-dry 11/1/2004 

Surr: 4-Bromofluorobenzene 98.9 50-150 %REC 11/1/2004 

TOTAL METALS BY ICP E6010 Analyst: skc 
Arsenic 2.21 1.61 mg/Kg 11/6/2004 11 :00:32 PM 

Chromium 13.0 0.403 mg/Kg 11/6/2004 11 :00:32 PM 

Copper 11.2 0.806 mg/Kg 11/6/2004 11 :00:32 PM 

Lead ND 1.61 mg/Kg 11/6/2004 11 :00:32 PM 

Nickel 12.1 0.403 mg/Kg 11/6/2004 11 :00:32 PM 

Zinc 44.1 0.806 mg/Kg 11/6/2004 11 :00:32 PM 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
'1,204-Trichlorobenzene ND 66.7 ~g/Kg 11/7/2004 11 :11 :00 AM 
1 ,2-Dichlorobenzene ND 66.7 ~g/Kg 11/7/2004 11 :11 :00 AM 

1,3-Dichlorobenzene ND 66.7 ~g/Kg 11/7/2004 11 :11 :00 AM 

1 A-Dichlorobenzene ND 66.7 ~g/Kg 11/7/2004 11 :11 :00 AM 

204,5-Trichlorophenol ND 333 ~g/Kg 11/7/2004 11 :11 :00 AM 

204,6-Trichlorophenol ND 333 ~g/Kg 11/7/2004 11 :11 :00 AM 

2A-Dichlorophenol ND 200 ~g/Kg 11/7/2004 11 :11 :00 AM 

2A-Dimethylphenol ND 200 ~g/Kg 11/7/2004 11 :11 :00 AM 

2A-Dinitrophenol ND 333 ~g/Kg 11/7/2004 11 :11 :00 AM 

2A-Dinitrotoluene ND 333 ~g/Kg 11/7/2004 11 :11 :00 AM 

2,6-Dinitrotoluene ND 333 ~g/Kg 11/7/2004 11:11:00 AM 

2-Chloronaphthalene ND 66.7 ~g/Kg 11/7/2004 11:11:00 AM 

2-Chlorophenol ND 66.7 ~g/Kg 11/7/2004 11 :11 :00 AM 

2-Methylnaphthalene ND 66.7 ~g/Kg 11/7/2004 11 :11 :00 AM 

2-Methylphenol ND 133 ~g/Kg 11/7/2004 11 :11 :00 AM 

2-Nitroaniline ND 333 ~g/Kg 11/7/2004 11: 11 : 00 AM 

2-Nitrophenol ND 333 ~g/Kg 11/7/2004 11:11:00 AM 

3,3-Dichlorobenzidine ND 333 ~g/Kg 11/7/2004 11 :11 :00 AM 

3-&4-Methylphenol ND 333 ~g/Kg 11/7/2004 11:11:00 AM 
3-Nitroaniline NO 333 ~g/Kg 11/7/2004 11:11:00 AM 

4,6-Dinitro-2-methylphenol ND 333 ~g/Kg 11/7/2004 11:11:00 AM 

4-Bromophenyl phenyl ether ND 66.7 ~g/Kg 11/7/2004 11 :11 :00 AM 

4-Chloro-3-methylphenol ND 133 ~g/Kg 11/7/2004 11:11:00 AM 

4-Chloroaniline ND 200 ~g/Kg 11/7/2004 11:11:00 AM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Tenninal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
4-Chlorophenyl phenyl ether NO 66.7 fJg/Kg 11/7/2004 11: 11 : 00 AM 

4-Nitroaniline NO 333 fJg/Kg 11/7/2004 11 :11 :00 AM 

4-Nitrophenol NO 333 fJg/Kg 11/7/2004 11 :11 :00 AM 

Acenaphthene NO 66.7 fJg/Kg 11/7/2004 11:11:00 AM 

Acenaphthylene NO 66.7 fJg/Kg 11/7/2004 11 :11 :00 AM 

Anthracene NO 66.7 fJg/Kg 11/7/2004 11 :11 :00 AM 

Benz(a)anthracene NO 66.7 fJg/Kg 11/7/2004 11 :11 :00 AM 

Benzo(a)pyrene NO 66.7 fJg/Kg 11/7/2004 11 :11 :00 AM 

Benzo(b )fluoranthene NO 66.7 fJg/Kg 11/7/2004 11:11:00 AM 

Benzo(g,h,i)perylene NO 66.7 fJg/Kg 11/7/2004 11 :11 :00 AM 

Benzo(k)fluoranthene NO 66.7 fJg/Kg 11/7/2004 11 :11 :00 AM 

Benzoic Acid NO 667 fJg/Kg 11/7/2004 11 :11 :00 AM 

Benzyl Alcohol NO 333 fJg/Kg 11/7/2004 11 :11 :00 AM 

Bis(2-chloroethoxy)methane NO 66.7 fJg/Kg 11/7/2004 11 :11 :00 AM 

Bis(2-chloroethyl)ether NO 133 fJg/Kg 11/7/2004 11 :11 :00 AM 

Bis(2-chloroisopropyl)ether NO 66.7 fJ9/Kg 11/7/2004 11 :11 :00 AM 

Bis(2-ethylhexyl)phthalate 190 66.7 fJg/Kg 11/7/2004 11 :11 :00 AM 

Butyl benzyl phthalate NO 66.7 fJg/Kg 11/7/2004 11:11:00 AM 

Carbazole NO 66.7 fJg/Kg 11/7/2004 11 :11 :00 AM 

Chrysene NO 66.7 fJg/Kg 11/7/2004 11 :11 :00 AM 

Oi-n-butyl phthalate NO 66.7 fJg/Kg 11/7/2004 11 :11 :00 AM 

Oi-n-octyl phthalate NO 66.7 fJg/Kg 11/7/2004 11 :11 :00 AM 

Oibenz(a,h)anthracene ND 66.7 fJg/Kg 11/7/2004 11 :11 :00 AM 

Dibenzofuran ND 66.7 fJg/Kg 11/7/2004 11:11:00 AM 

Diethyl phthalate ND 66.7 fJg/Kg 11/7/2004 11 :11 :00 AM 

Dimethyl phthalate ND 66.7 fJg/Kg 11/7/2004 11 :11 :00 AM 

Fluoranthene ND 66.7 fJg/Kg 11/7/2004 11:11:00 AM 

Fluorene ND 66.7 fJg/Kg 11/7/2004 11 :11 :00 AM 

Hexachlorobenzene ND 66.7 fJg/Kg 11/7/2004 11 :11 :00 AM 

Hexachlorobutadiene ND 133 fJg/Kg 11/7/2004 11 :11 :00 AM 

Hexachlorocyclopentadiene ND 333 fJg/Kg 11/7/2004 11 :11 :00 AM 

Hexachloroethane ND 133 fJg/Kg 11/7/2004 11: 11 : 00 AM 

Indeno(1,2,3-cd)pyrene ND 66.7 fJg/Kg 11/7/2004 11 :11 :00 AM 

Isophorone ND 66.7 fJg/Kg 11/7/2004 11: 11 :00 AM 

N-Nitrosodi-n-propylamine ND 133 fJg/Kg 11/7/2004 11 :11 :00 AM 

N-Nitrosodimethylamine ND 66.7 fJg/Kg 11/7/2004 11: 11 :00 AM 

N-Nitrosodiphenylamine ND 66.7 fJg/Kg 11/7/2004 11: 11 :00 AM 

Naphthalene ND 66.7 fJg/Kg 11/7/2004 11:11:00 AM 

Nitrobenzene ND 66.7 fJg/Kg 11/7/2004 11 :11 :00 AM 

Pentachlorophenol ND 333 fJg/Kg 11/7/2004 11:11:00 AM 

Phenanthrene ND 66.7 fJg/Kg 11/7/2004 11: 11 :00 AM 

Phenol ND 133 fJg/Kg 11/7/2004 11:11:00 AM 

Pyrene ND 66.7 fJg/Kg 11/7/2004 11: 11 :00 AM 

Surr: 2,4,6-Tribromophenol 59.4 57.8-119 %REC 11/7/2004 11: 11 : 00 AM 
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Specialty Analytical 

CLIENT: Time Oil Co. 

Project: NW Tenninal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D 
Surr: 2-Fluorobiphenyl 82.9 52.6-93.2 

Surr: 2-Fluorophenol 64.7 40.7-111 

Surr: 4-Terphenyl-d 14 78.7 49.8-118 

Surr: Nitrobenzene-d5 59.8 44.8-103 

Surr: Phenol-d6 70.1 47.5-117 

%REC 

%REC 

%REC 

%REC 

%REC 

Date: 06-Dec-04 

Lab Order: 04lO156 

Analyst: bda 
11/7/2004 11 :11 :00 AM 

11/7/2004 11 :11 :00 AM 

11/7/2004 11 :11 :00 AM 

11/7/2004 11:11:00 AM 

11/7/2004 11 :11 :00 AM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Tenninal Additional Well Install Phase III 

Lab ID: 0410156-06 Collection Date: 10/2812004 7:45:00 AM 

Client Sample lD: L W042S (0-0.5) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

NWTPH-DX NWTPH-DX Analyst: tlf 
Diesel ND 17.2 mg/Kg-dry 11/8/2004 

Lube Oil ND 57.5 mg/Kg-dry 11/8/2004 

Surr: o-Terphenyl 91.3 50-150 %REC 11/8/2004 

NWTPH-GX NWTPH-GX Analyst: tlf 
Gasoline ND 2.87 mg/Kg-dry 11/1/2004 

Surr: 4-Bromofluorobenzene 100 50-150 %REC 11/1/2004 

TOTAL METALS BY ICP E6010 Analyst: skc 
Arsenic ND 1.72 mg/Kg 11/6/2004 11 :05:53 PM 

Chromium 18.5 0.431 mg/Kg 11/6/2004 11 :05:53 PM 

Copper 20.4 0.862 mg/Kg 11/6/2004 11 :05:53 PM 

Lead 14.1 1.72 mg/Kg 11/6/2004 11 :05:53 PM 

Nickel 23.5 0.431 mg/Kg 11/6/2004 11 :05:53 PM 

Zinc 72.4 0.862 mg/Kg 11/6/2004 11 :05:53 PM 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
1 ,2A-Trichlorobenzene ND 66.7 ~g/Kg 11/7/20044:15:00 PM 

1,2-Dichlorobenzene ND 66.7 ~g/Kg 111712004 4:15:00 PM 

1,3-Dichlorobenzene ND 66.7 ~g/Kg 1117120044:15:00 PM 

1 A-Dichlorobenzene NO 66.7 ~g/Kg 11/7/20044:15:00 PM 

2,4,5-Trichlorophenol ND 333 ~g/Kg 11/7/20044:15:00 PM 

2A,6-Trichlorophenol NO 333 ~g/Kg 11/7/20044:15:00 PM 

2A-Dichlorophenol NO 200 ~g/Kg 11/7/2004 4:15:00 PM 

2,4-Dimethylphenol NO 200 ~g/Kg 11/7/20044:15:00 PM 

2,4-Dinitrophenol NO 333 ~g/Kg 11/7/2004 4:15:00 PM 

2A-Dinitrotoluene NO 333 ~g/Kg 11/7/20044:15:00 PM 

2,6-Dinitrotoluene NO 333 ~g/Kg 11/7/2004 4:15:00 PM 

2-Chloronaphthalene NO 66.7 ~g/Kg 1117120044:15:00 PM 

2-Chlorophenol NO 66.7 ~g/Kg 11/7/20044:15:00 PM 

2-Methylnaphthalene NO 66.7 ~g/Kg 11/7/20044:15:00 PM 

2-Methylphenol NO 133 ~g/Kg 11/7/20044:15:00 PM 

2-Nitroaniline NO 333 ~g/Kg 11/7/20044:15:00 PM 

2-Nitrophenol NO 333 ~g/Kg 11/7/20044:15:00 PM 

3,3-Dichlorobenzidine NO 333 ~g/Kg 11/7/20044:15:00 PM 

3-&4-Methylphenol NO 333 ~g/Kg 111712004 4:15:00 PM 

3-Nitroaniline NO 333 ~g/Kg 11/7/20044:15:00 PM 

4,6-Dinitro-2-methylphenol NO 333 ~g/Kg 11/7/20044:15:00 PM 

4-Bromophenyl phenyl ether NO 66.7 ~g/Kg 11/7/20044:15:00 PM 

4-Chloro-3-methylphenol NO 133 ~g/Kg 11/7/20044:15:00 PM 

4-Chloroaniline NO 200 ~g/Kg 11/7/20044:15:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
4-Chlorophenyl phenyl ether ND 66.7 f-lg/Kg 1117120044:15:00 PM 

4-Nitroaniline ND 333 f-lg/Kg 11/7/20044:15:00 PM 

4-Nitrophenol ND 333 f-l9/Kg 11/7/20044:15:00 PM 

Acenaphthene ND 66.7 f-l9/Kg 1117120044:15:00 PM 

Acenaphthylene ND 66.7 f-lg/Kg 11/7/2004 4:15:00 PM 

Anthracene ND 66.7 f-lg/Kg 11/7/20044:15:00 PM 

Benz(a)anthracene 71.7 66.7 f-lg/Kg 11/7/20044:15:00 PM 

Benzo(a)pyrene 119 66.7 f-lg/Kg 11/7/20044:15:00 PM 

Benzo(b )fluoranthene 156 66.7 f-lg/Kg 11/7/2004 4:15:00 PM 

Benzo(g,h,i)perylene 78.7 66.7 f-lg/Kg 11/7/20044:15:00 PM 

Benzo(k)fluoranthene ND 66.7 f-lg/Kg 11/7/20044:15:00 PM 

Benzoic Acid ND 667 f-lg/Kg 11/7/2004 4:15:00 PM 

Benzyl Alcohol ND 333 f-lg/Kg 11/7/20044:15:00 PM 

Bis(2-chloroethoxy)methane ND 66.7 f-lg/Kg 11/7/20044:15:00 PM 

Bis(2-chloroethyl)ether ND 133 f-lg/Kg 11/7/2004 4:15:00 PM 

Bis(2-chloroisopropyl)ether ND 66.7 J.l9/Kg 11/7/20044:15:00 PM 

Bis(2-ethylhexyl)phthalate ND 66.7 f-lg/Kg 1117120044:15:00 PM 

Butyl benzyl phthalate ND 66.7 f-lg/Kg 11/7/2004 4:15:00 PM 

Carbazole ND 66.7 f-lg/Kg 11/7/20044:15:00 PM 

Chrysene 83.0 66.7 f-lg/Kg 11/7/20044:15:00 PM 

Di-n-butyl phthalate ND 66.7 J.lg/Kg 11/7/2004 4:15:00 PM 

Di-n-octyl phthalate ND 66.7 J.l9/Kg 11/7/20044:15:00 PM 

Dibenz(a,h)anthracene ND 66.7 f-lg/Kg 11/7/20044:15:00 PM 

Dibenzofuran ND 66.7 J.lg/Kg 11/7/20044:15:00 PM 

Diethyl phthalate ND 66.7 f-lg/Kg 11/7/20044:15:00 PM 

Dimethyl phthalate ND 66.7 J.lg/Kg 11/7/2004 4:15:00 PM 

Fluoranthene 169 66.7 f-lg/Kg 11/7/20044:15:00 PM 

Fluorene ND 66.7 J.l9/Kg 11/7/20044:15:00 PM 

Hexachlorobenzene ND 66.7 f-lg/Kg 11/7/2004 4:15:00 PM 

Hexachlorobutadiene ND 133 f-lg/Kg 11/7/20044:15:00 PM 

Hexachlorocyclopentadiene ND 333 f-lg/Kg 11/7/20044:15:00 PM 

Hexachloroethane ND 133 f-lg/Kg 11/7/20044:15:00 PM 

Indeno(1,2,3-cd)pyrene ND 66.7 f-lg/Kg 11/7/20044:15:00 PM 

Isophorone ND 66.7 f-lg/Kg 11/7/2004 4:15:00 PM 

N-Nitrosodi-n-propylamine ND 133 f-lg/Kg 11/7/20044:15:00 PM 

N-Nitrosodimethylamine ND 66.7 f-lg/Kg 11/7/20044:15:00 PM 

N-Nitrosodiphenylamine ND 66.7 f-lg/Kg 11/7/20044:15:00 PM 

Naphthalene ND 66.7 f-lg/Kg 11/7/20044:15:00 PM 

Nitrobenzene ND 66.7 J.lg/Kg 11/7/2004 4:15:00 PM 

Pentachlorophenol ND 333 f-lg/Kg 11/7/20044:15:00 PM 

Phenanthrene ND 66.7 f-lg/Kg 11/7/20044:15:00 PM 

Phenol ND 133 f-lg/Kg 11/7/20044:15:00 PM 

Pyrene 267 66.7 f-lg/Kg 11/7/20044:15:00 PM 

Surr: 2,4,6-Tribromophenol 65.3 57.8-119 %REC 11/7/20044:15:00 PM 
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Specialty Analytical 

CLIENT: Time Oil Co. 

Project: NW Tenninal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D 
Surr: 2-Fluorobiphenyl 73.0 52.6-93.2 

Surr: 2-Fluorophenol 54.9 40.7-111 

Surr: 4-Terphenyl-d14 79.0 49.8-118 

Surr: Nitrobenzene-d5 51.0 44.8-103 

Surr: Phenol-d6 60.2 47.5-117 

%REC 

%REC 

%REC 

%REC 

%REC 

Date: 06-Dec-04 

Lab Order: 0410156 

Analyst: bda 
11/7/20044:15:00 PM 

11/7/20044:15:00 PM 

11/7/20044:15:00 PM 

11/7/20044:15:00 PM 

11/7/20044:15:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 
Project: NW Terminal Additional Well Install Phase III 

Lab ID: 0410156-07 Collection Date: 10/28/2004 7:50:00 AM 

Client Sample ID: LW042S (1-1.5) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

NWTPH-DX NWTPH-DX Analyst: tit 
Diesel 66.0 17.0 A1 mg/Kg-dry 11/10/2004 

Lube Oil 221 56.8 A2 mg/Kg-dry 11/10/2004 

Surr: 0-Terphenyl 94.5 50-150 %REC 11/10/2004 

NWTPH-GX NWTPH-GX Analyst: tIt 
Gasoline ND 2.84 mg/Kg-dry 11/1/2004 

Surr: 4-Bromofluorobenzene 97.6 50-150 %REC 11/1/2004 

TOTAL METALS BY ICP E6010 Analyst: skc 
Arsenic ND 1.52 mg/Kg 11/6/2004 11 :11 :14 PM 

Chromium 26.3 0.379 mg/Kg 11/6/2004 11 :11 :14 PM 

Copper 21.7 0.758 mg/Kg 11/6/2004 11 :11 :14 PM 

Lead 33.0 1.52 mg/Kg 11/6/2004 11 :11 :14 PM 

Nickel 18.3 0.379 mg/Kg 11/6/2004 11 :11 :14 PM 

Zinc 106 7.58 mg/Kg 10 11/9/2004 6:37:37 PM 

SEMIVOLA TILE ORGANICS BY GC/MS SW8270D Analyst: bda 
1,2,4-Trichlorobenzene ND 66.7 ]Jg/Kg 111712004 4:46:00 PM 

1,2-Dichlorobenzene ND 66.7 ]Jg/Kg 11/7/2004 4:46:00 PM 

1,3-Dichlorobenzene ND 66.7 ]Jg/Kg 11/7/2004 4:46:00 PM 

1,4-Dichlorobenzene ND 66.7 ]Jg/Kg 11/7/2004 4:46:00 PM 

2,4,5-Trichlorophenol ND 333 ]Jg/Kg 111712004 4:46:00 PM 

2,4,6-Trichlorophenol ND 333 ]Jg/Kg 11/7/2004 4:46:00 PM 

2,4-Dichlorophenol ND 200 ]Jg/Kg 11/7/2004 4:46:00 PM 

2,4-Dimethylphenol ND 200 ]Jg/Kg 11/7/2004 4:46:00 PM 

2,4-Dinitrophenol ND 333 ]Jg/Kg 11/7/2004 4:46:00 PM 

2,4-Dinitrotoluene ND 333 ]Jg/Kg 11/7/2004 4:46:00 PM 

2,6-Dinitrotoluene ND 333 ]Jg/Kg 11/7/2004 4:46:00 PM 

2-Chloronaphthalene ND 66.7 ]Jg/Kg 11/7/2004 4:46:00 PM 

2-Chlorophenol ND 66.7 ]Jg/Kg 11/7/2004 4:46:00 PM 

2-Methylnaphthalene ND 66.7 ]Jg/Kg 11/7/2004 4:46:00 PM 

2-Methylphenol ND 133 ]Jg/Kg 11/7/2004 4:46:00 PM 

2-Nitroaniline ND 333 ]Jg/Kg 11/7/2004 4:46:00 PM 

2-Nitrophenol ND 333 ]Jg/Kg 11/7/2004 4:46:00 PM 

3,3-Dichlorobenzidine ND 333 ]Jg/Kg 11/7/2004 4:46:00 PM 

3-&4-Methylphenol ND 333 ]Jg/Kg 11/7/2004 4:46:00 PM 

3-Nitroaniline ND 333 ]Jg/Kg 11/7/2004 4:46:00 PM 

4,6-Dinitro-2-methylphenol ND 333 ]Jg/Kg 11/7/2004 4:46:00 PM 

4-Bromophenyl phenyl ether ND 66.7 ]Jg/Kg 111712004 4:46:00 PM 

4-Chloro-3-methylphenol ND 133 ]Jg/Kg 11/7/2004 4:46:00 PM 

4-Chloroaniline ND 200 ]Jg/Kg 111712004 4:46:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
4-Chlorophenyl phenyl ether ND 66.7 IJg/Kg 11/7/2004 4:46:00 PM 

4-Nitroaniline ND 333 IJg/Kg 11/7/2004 4:46:00 PM 

4-Nitrophenol ND 333 IJg/Kg 11/7/2004 4:46:00 PM 
Acenaphthene 67.0 66.7 IJg/Kg 11/7/2004 4:46:00 PM 

Acenaphthylene 368 66.7 IJg/Kg 11/7/2004 4:46:00 PM 

Anthracene 471 66.7 IJg/Kg 11/7/2004 4:46:00 PM 

Benz(a)anthracene 3180 66.7 IJg/Kg 11/7/2004 4:46:00 PM 

Benzo(a)pyrene 5010 667 IJg/Kg 10 11/8/2004 6:23:00 PM 

Benzo(b )fluoranthene 5820 667 IJg/Kg 10 11/8/2004 6:23:00 PM 

Benzo(g, h, i)perylene 2200 66.7 IJg/Kg 11/8/2004 5:53:00 PM 

Benzo(k)fluoranthene 1550 66.7 IJg/Kg 11/8/2004 5:53:00 PM 

Benzoic Acid ND 667 IJg/Kg 11/7/2004 4:46:00 PM 

Benzyl Alcohol ND 333 IJg/Kg 11/7/2004 4:46:00 PM 
Bis(2-chloroethoxy)methane ND 66.7 IJg/Kg 11/7/2004 4:46:00 PM 

Bis(2-chloroethyl)ether ND 133 IJg/Kg 11/7/2004 4:46:00 PM 

Bis(2-chloroisopropyl)ether ND 66.7 IJg/Kg 11/7/2004 4:46:00 PM 

Bis(2-ethylhexyl)phthalate ND 66.7 IJg/Kg 11/7/2004 4:46:00 PM 

Butyl benzyl phthalate ND 66.7 IJg/Kg 11/7/2004 4:46:00 PM 

Carbazole 81.7 66.7 IJg/Kg 11/7/2004 4:46:00 PM 

Chrysene 4090 667 IJg/Kg 10 11/8/2004 6:23:00 PM 

Di-n-butyl phthalate ND 66.7 IJg/Kg 11/7/2004 4:46:00 PM 
Di-n-octyl phthalate ND 66.7 f-Ig/Kg 111712004 4:46:00 PM 

Dibenz(a,h)anthracene 479 66.7 IJg/Kg 11/8/2004 5:53:00 PM 

Dibenzofuran ND 66.7 IJg/Kg 11/7/2004 4:46:00 PM 

Diethyl phthalate ND 66.7 IJg/Kg 11/7/2004 4:46:00 PM 

Dimethyl phthalate ND 66.7 IJg/Kg 11/7/2004 4:46:00 PM 

Fluoranthene 9800 667 IJg/Kg 10 11/8/2004 6:23:00 PM 

Fluorene 129 66.7 1J9/Kg 11/7/2004 4:46:00 PM 

Hexachlorobenzene ND 66.7 IJg/Kg 11/7/2004 4:46:00 PM 

Hexachlorobutadiene ND 133 IJg/Kg 11/7/2004 4:46:00 PM 

Hexachlorocyclopentadiene ND 333 f-Ig/Kg 11/7/2004 4:46:00 PM 

Hexachloroethane ND 133 f-Ig/Kg 11/7/2004 4:46:00 PM 

Indeno(1,2,3-cd)pyrene 1840 66.7 IJg/Kg 11/8/2004 5:53:00 PM 

Isophorone ND 66.7 f-Ig/Kg 11/7/2004 4:46:00 PM 

N-Nitrosodi-n-propylamine ND 133 IJg/Kg 11/7/2004 4:46:00 PM 

N-Nitrosodimethylamine ND 66.7 IJg/Kg 11/7/2004 4:46:00 PM 

N-Nitrosodiphenylamine ND 66.7 IJg/Kg 11/7/2004 4:46:00 PM 

Naphthalene ND 66.7 IJg/Kg 11/7/2004 4:46:00 PM 

Nitrobenzene ND 66.7 IJg/Kg 11/7/2004 4:46:00 PM 

Pentachlorophenol ND 333 IJg/Kg 11/7/2004 4:46:00 PM 

Phenanthrene 2700 66.7 IJg/Kg 11/7/20044:46:00 PM 

Phenol ND 133 IJg/Kg 11/7/2004 4:46:00 PM 

Pyrene 11100 667 IJg/Kg 10 11/8/2004 6:23:00 PM 

Surr: 2,4,6-Tribromophenol 68.1 57.8-119 %REC 11/7/2004 4:46:00 PM 
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Specialty Analytical 

CLIENT: Time Oil Co. 

Project: NW Terminal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D 
Surr: 2-Fluorobiphenyl 69.6 52.6-93.2 

Surr: 2-Fluorophenol 43.8 40.7-111 

Surr: 4-Terphenyl-d14 99.0 49.8-118 
Surr: Nitrobenzene-d5 43.7 44.8-103 

Surr: Phenol-d6 54.9 47.5-117 

%REC 

%REC 

%REC 

S %REC 

%REC 

Date: 06-Dec-04 

Lab Order: 0410156 

Analyst: bda 
111712004 4:46:00 PM 

11/7/2004 4:46:00 PM 

11/7/2004 4:46:00 PM 
11/7/2004 4:46:00 PM 

11/7/2004 4:46:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

Lab ID: 0410156-08 Collection Date: 10128/2004 8:05:00 AM 

Client Sample ID: L W042S (5-5.5) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

NWTPH-DX NWTPH-DX Analyst: tlf 
Diesel ND 16.5 fiT mg/Kg-dry 12/2/2004 
Lube Oil ND 55.0 fiT mg/Kg-dry 12/2/2004 

Surr: o-Terphenyl 89.3 50-150 %REC 12/2/2004 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
1,2,4-Trichlorobenzene ND 66.7 fiT ]Jg/Kg 1211/2004 2:58:00 PM 

1,2-Dichlorobenzene ND 66.7 fiT ]Jg/Kg 1211/2004 2:58:00 PM 
1,3-Dichlorobenzene ND 66.7 fiT ]Jg/Kg 1211/2004 2:58:00 PM 

1,4-Dichlorobenzene ND 66.7 fiT ]Jg/Kg 1211/2004 2:58:00 PM 

2,4,5-Trichlorophenol ND 333 fiT ]Jg/Kg 1211/2004 2:58:00 PM 
2,4,6-Trichlorophenol ND 333 fiT ]Jg/Kg 1211/2004 2:58:00 PM 

2,4-Dichlorophenol ND 200 fiT ]Jg/Kg 1211/2004 2:58:00 PM 
2,4-Dimethylphenol ND 200 fiT ]Jg/Kg 1211/2004 2:58:00 PM 

2,4-Dinitrophenol ND 333 fiT ]Jg/Kg 1211/2004 2:58:00 PM 

2,4-Dinitrotoluene ND 333 fiT ]Jg/Kg 1211/2004 2:58:00 PM 
2,6-Dinitrotoluene ND 333 fiT ]Jg/Kg 1211/2004 2:58:00 PM 

2-Chloronaphthalene ND 66.7 fiT ]Jg/Kg 1211/2004 2:58:00 PM 
2-Chlorophenol ND 66.7 fiT ]Jg/Kg 1211/2004 2:58:00 PM 

2-Methylnaphthalene ND 66.7 fiT ]Jg/Kg 1211/2004 2:58:00 PM 

2-Methylphenol ND 133 HT ]Jg/Kg 1211/2004 2:58:00 PM 
2-Nitroaniline ND 333 fiT ]Jg/Kg 1211/2004 2:58:00 PM 

2-Nitrophenol ND 333 fiT ]Jg/Kg 1211/2004 2:58:00 PM 
3,3-Dichlorobenzidine ND 333 HT ]Jg/Kg 1211/2004 2:58:00 PM 

3-&4-Methylphenol ND 333 fiT ]Jg/Kg 1211/2004 2:58:00 PM 

3-Nitroaniline ND 333 fiT ]Jg/Kg 1211/2004 2:58:00 PM 
4,6-Dinitro-2-methylphenol ND 333 HT ]Jg/Kg 1211/2004 2:58:00 PM 

4-Bromophenyl phenyl ether ND 66.7 fiT ]Jg/Kg 1211/2004 2:58:00 PM 
4-Chloro-3-methylphenol ND 133 fiT ]Jg/Kg 1211/2004 2:58:00 PM 

4-Chloroaniline ND 200 fiT ]Jg/Kg 1211/2004 2:58:00 PM 

4-Chlorophenyl phenyl ether ND 66.7 fiT ]Jg/Kg 1211/2004 2:58:00 PM 
4-Nitroaniline ND 333 fiT ]Jg/Kg 1211/2004 2:58:00 PM 

4-Nitrophenol ND 333 HT ]Jg/Kg 1211/2004 2:58:00 PM 
Acenaphthene ND 66.7 fiT ]Jg/Kg 1211/2004 2:58:00 PM 

Acenaphthylene ND 66.7 fiT ]Jg/Kg 1211/2004 2:58:00 PM 

Anthracene ND 66.7 HT ]Jg/Kg 1211/2004 2:58:00 PM 
Benz(a)anthracene ND 66.7 fiT ]Jg/Kg 1211/2004 2:58:00 PM 

Benzo(a)pyrene ND 66.7 fiT ]Jg/Kg 1211/2004 2:58:00 PM 
Benzo(b )fluoranthene ND 66.7 fiT ]Jg/Kg 1211/2004 2:58:00 PM 

Benzo(g,h,i)perylene ND 66.7 fiT ]Jg/Kg 1211/2004 2:58:00 PM 

Benzo(k)fluoranthene ND 66.7 fiT ]Jg/Kg 1211/2004 2:58:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
Benzoic Acid ND 667 HT ~g/Kg 1211/2004 2:58:00 PM 

Benzyl Alcohol ND 333 HT ~g/Kg 1211/2004 2:58:00 PM 

Bis(2-chloroethoxy)methane ND 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Bis(2-chloroethyl)ether ND 133 HT ~g/Kg 1211/2004 2:58:00 PM 

Bis(2-chloroisopropyl)ether ND 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Bis(2-ethylhexyl)phthalate ND 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Butyl benzyl phthalate ND 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Carbazole ND 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Chrysene ND 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Di-n-butyl phthalate ND 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Di-n-octyl phthalate ND 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Dibenz(a,h)anthracene ND 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Dibenzofuran ND 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Diethyl phthalate 331 66.7 BHT ~g/Kg 1211/2004 2:58:00 PM 

Dimethyl phthalate ND 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Fluoranthene NO 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Fluorene ND 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Hexachlorobenzene ND 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Hexachlorobutadiene ND 133 HT ~g/Kg 1211/2004 2:58:00 PM 

Hexachlorocyclopentadiene NO 333 HT ~g/Kg 1211/2004 2:58:00 PM 

Hexachloroethane NO 133 HT ~g/Kg 1211/2004 2:58:00 PM 

Indeno(1,2,3-cd)pyrene ND 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Isophorone ND 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

N-Nitrosodi-n-propylamine ND 133 HT ~g/Kg 1211/2004 2:58:00 PM 

N-Nitrosodimethylamine NO 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

N-Nitrosodiphenylamine NO 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Naphthalene ND 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Nitrobenzene NO 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Pentachlorophenol NO 333 HT ~g/Kg 1211/2004 2:58:00 PM 

Phenanthrene NO 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Phenol ND 133 HT ~g/Kg 1211/2004 2:58:00 PM 

Pyrene ND 66.7 HT ~g/Kg 1211/2004 2:58:00 PM 

Surr: 2,4,6-Tribromophenol 72.2 57.8-119 %REC 1211/2004 2:58:00 PM 

Surr: 2-Fluorobiphenyl 89.7 52.6-93.2 %REC 1211/2004 2:58:00 PM 

Surr: 2-Fluorophenol 88.0 40.7-111 %REC 1211/2004 2:58:00 PM 

Surr: 4-Terphenyl-d14 80.7 49.8-118 %REC 1211/2004 2:58:00 PM 

Surr: Nitrobenzene-d5 82.2 44.8-103 %REC 1211/2004 2:58:00 PM 

Surr: Phenol-d6 88.5 47.5-117 %REC 1211/2004 2:58:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

Lab ill: 0410156-09 Collection Date: 10/28/2004 8:25:00 AM 

Client Sample ill: LW042S (13-14) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

NWTPH-DX NWTPH-DX Analyst: tit 
Diesel 4750 16.3 mg/Kg-dry 11/8/2004 

Lube Oil ND 54.5 A3 mg/Kg-dry 11/8/2004 

Surr: o-Terphenyl 368 50-150 S,MI %REC 11/8/2004 

NWTPH-GX NWTPH-GX Analyst: tit 
Gasoline 705 27.2 mg/Kg-dry 10 11/1/2004 

Surr: 4-Bromofluorobenzene 26.8 50-150 S,D %REC 10 11/1/2004 

TOTAL METALS BY ICP E6010 Analyst: skc 
Arsenic ND 1.61 mg/Kg 11/8/20046:01:15 PM 

Chromium 12.4 0.403 mg/Kg 11/8/20046:01:15 PM 

Copper 10.8 0.806 mg/Kg 11/6/2004 11 :32:53 PM 

Lead NO 1.61 mg/Kg 11/6/2004 11 :32:53 PM 

Nickel 12.1 0.403 mg/Kg 11/6/2004 11 :32:53 PM 

Zinc 42.2 0.806 mg/Kg 11/6/2004 11 :32:53 PM 

SEMIVOLA TILE ORGANICS BY GC/MS SW8270D Analyst: bda 
1,2,4-Trichlorobenzene NO 66.7 ~g/Kg 11/7/2004 11:41:00 AM 

1,2-Dichlorobenzene NO 66.7 ~g/Kg 11/7/2004 11:41 :00 AM 

1,3-Dichlorobenzene NO 66.7 ~g/Kg 11/7/2004 11:41: 00 AM 

1,4-Dichlorobenzene NO 66.7 ~g/Kg 11/7/2004 11 :41 :00 AM 

2,4,5-Trichlorophenol NO 333 ~g/Kg 11/7/2004 11:41 :00 AM 

2,4,6-Trichlorophenol NO 333 ~g/Kg 11/7/2004 11:41 :00 AM 

2,4-Dichlorophenol NO 200 ~g/Kg 11/7/2004 11:41 :00 AM 

2,4-Dimethylphenol NO 200 ~g/Kg 11/7/2004 11:41 :00 AM 

2,4-Dinitrophenol NO 333 ~g/Kg 11/7/2004 11:41 :00 AM 

2,4-Dinitrotoluene NO 333 ~g/Kg 11/7/2004 11:41:00 AM 

2,6-Dinitrotoluene NO 333 ~g/Kg 11/7/2004 11:41 :00 AM 

2-Chloronaphthalene NO 66.7 ~g/Kg 11/7/2004 11:41 :00 AM 

2-Chlorophenol NO 66.7 ~g/Kg 11/7/2004 11:41:00 AM 

2-Methylnaphthalene NO 66.7 ~g/Kg 11/7/2004 11:41 :00 AM 

2-Methylphenol NO 133 ~g/Kg 11/7/2004 11:41 :00 AM 

2-Nitroaniline NO 333 ~g/Kg 11/7/2004 11 :41 :00 AM 

2-Nitrophenol NO 333 ~g/Kg 11/7/2004 11:41:00 AM 

3,3-Dichlorobenzidine NO 333 ~g/Kg 11/7/2004 11 :41 :00 AM 

3-&4-Methylphenol NO 333 ~g/Kg 11/7/2004 11:41 :00 AM 

3-Nitroaniline NO 333 ~g/Kg 11/7/2004 11:41:00 AM 

4,6-Dinitro-2-methylphenol NO 333 ~g/Kg 11/7/2004 11 :41 :00 AM 

4-Bromophenyl phenyl ether NO 66.7 ~g/Kg 11/7/2004 11 :41 :00 AM 

4-Chloro-3-methylphenol NO 133 ~g/Kg 11/7/2004 11:41:00 AM 

4-Chloroaniline NO 200 ~g/Kg 11/7/2004 11 :41 :00 AM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

SEMIVOLA TILE ORGANICS BY GC/MS SW8270D Analyst: bda 
4-Chlorophenyl phenyl ether NO 66.7 Ilg/Kg 11/7/2004 11:41 :00 AM 

4-Nitroaniline NO 333 Ilg/Kg 11/7/2004 11:41 :00 AM 

4-Nitrophenol NO 333 Ilg/Kg 11/7/2004 11:41 :00 AM 

Acenaphthene NO 66.7 1l9/Kg 11/7/2004 11:41 :00 AM 

Acenaphthylene NO 66.7 Ilg/Kg 11/7/2004 11:41 :00 AM 

Anthracene NO 66.7 Ilg/Kg 11/7/2004 11:41 :00 AM 

Benz(a)anthracene NO 66.7 Ilg/Kg 11/7/2004 11:41 :00 AM 

Benzo(a)pyrene NO 66.7 Ilg/Kg 11/7/2004 11:41 :00 AM 

Benzo(b)fluoranthene NO 66.7 Ilg/Kg 11/7/2004 11:41 :00 AM 

Benzo(g,h,i)perylene NO 66.7 Ilg/Kg 11/7/2004 11:41 :00 AM 

Benzo(k)fluoranthene NO 66.7 Ilg/Kg 11/7/2004 11:41 :00 AM 

Benzoic Acid NO 667 Ilg/Kg 11/7/2004 11:41 :00 AM 

Benzyl Alcohol NO 333 Ilg/Kg 11/7/2004 11 :41 :00 AM 

Bis(2-chloroethoxy)methane NO 66.7 Ilg /Kg 11/7/2004 11 :41 :00 AM 

Bis(2-chloroethyl)ether NO 133 Ilg/Kg 11/7/2004 11:41 :00 AM 

Bis(2-chloroisopropyl)ether NO 66.7 Ilg/Kg 11/7/2004 11:41:00 AM 

Bis(2-ethylhexyl)phthalate NO 66.7 Ilg/Kg 11/7/2004 11:41:00 AM 

Butyl benzyl phthalate NO 66.7 Ilg/Kg 11/7/2004 11 :41 :00 AM 

Carbazole NO 66.7 Ilg/Kg 11/7/2004 11:41 :00 AM 

Chrysene NO 66.7 Ilg/Kg 11/7/2004 11:41:00 AM 

Oi-n-butyl phthalate NO 66.7 Ilg/Kg 11/7/2004 11:41 :00 AM 

Oi-n-octyl phthalate NO 66.7 1l9/Kg 11/7/2004 11:41 :00 AM 

Oibenz(a,h)anthracene NO 66.7 Ilg/Kg 11/7/2004 11:41 :00 AM 

Oibenzofuran NO 66.7 Ilg/Kg 11/7/2004 11:41:00 AM 

Oiethyl phthalate NO 66.7 Ilg/Kg 11/7/2004 11:41 :00 AM 

Dimethyl phthalate NO 66.7 Ilg/Kg 11/7/2004 11 :41 :00 AM 

Fluoranthene 102 66.7 Ilg/Kg 11/7/2004 11 :41 :00 AM 

Fluorene 1460 66.7 Ilg/Kg 11/7/2004 11 :41 :00 AM 

Hexachlorobenzene NO 66.7 Ilg/Kg 11/7/2004 11:41 :00 AM 

Hexachlorobutadiene NO 133 Ilg/Kg 11/7/2004 11 :41 :00 AM 

Hexachlorocyclopentadiene NO 333 Ilg/Kg 11/7/2004 11:41 :00 AM 

Hexachloroethane NO 133 Ilg/Kg 11/7/2004 11:41 :00 AM 

Indeno(1,2,3-cd)pyrene NO 66.7 Ilg/Kg 11/7/2004 11 :41 :00 AM 

Isophorone NO 66.7 Ilg/Kg 11/7/2004 11:41 :00 AM 

N-Nitrosodi-n-propylamine NO 133 Ilg/Kg 11/7/2004 11:41 :00 AM 

N-Nitrosodimethylamine NO 66.7 1l9/Kg 11/7/2004 11 :41 :00 AM 

N-Nitrosodiphenylamine NO 66.7 Ilg/Kg 11/7/2004 11 :41 :00 AM 

Naphthalene NO 66.7 Ilg/Kg 11/7/2004 11:41: 00 AM 

Nitrobenzene NO 66.7 Ilg /Kg 11/7/2004 11 :41 :00 AM 

Pentachlorophenol NO 333 Ilg/Kg 11/7/2004 11:41:00 AM 

Phenanthrene 2980 66.7 Ilg/Kg 11/7/2004 11:41:00 AM 

Phenol NO 133 Ilg /Kg 11/7/2004 11 :41 :00 AM 

Pyrene 127 66.7 Ilg/Kg 11/7/2004 11:41:00 AM 

Surr: 2,4,6-Tribromophenol 137 57.8-119 S %REC 11/7/2004 11:41:00 AM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
Surr: 2-Fluorobiphenyl 91.6 52.6-93.2 %REC 11/7/2004 11:41 :00 AM 

Surr: 2-Fluorophenol 70.8 40.7-111 %REC 11/7/2004 11 :41 :00 AM 

Surr: 4-Terphenyl-d14 82.7 49.8-118 %REC 11/7/2004 11:41:00 AM 

Surr: Nitrobenzene-d5 94.6 44.8-103 %REC 11/7/2004 11:41: 00 AM 

Surr: Phenol-d6 72.2 47.5-117 %REC 11/7/2004 11:41 :00 AM 

VOLATILES BY GC/MS SW8260B Analyst: seb 
1,1,1,2-Tetrachloroethane ND 10.0 KT jJg/Kg 12/2/20042:19:00 AM 

1,1,1-Trichloroethane ND 10.0 KT jJg/Kg 12/2/20042:19:00 AM 

1,1,2,2-Tetrachloroethane NO 10.0 KT jJg/Kg 12/2/2004 2:19:00 AM 

1,1,2-Trichloroethane ND 10.0 KT jJg/Kg 12/2/2004 2:19:00 AM 

1,1-Dichloroethane ND 10.0 KT jJg/Kg 12/2/2004 2:19:00 AM 

1,1-Dichloroethene ND 10.0 KT jJg/Kg 12/2/20042:19:00 AM 

1,1-Dichloropropene ND 10.0 KT jJg/Kg 12/2/20042:19:00 AM 

1,2,3-Trichlorobenzene ND 10.0 KT jJg/Kg 12/2/20042:19:00 AM 

1,2,3-Trichloropropane ND 10.0 KT jJg/Kg 12/2/2004 2:19:00 AM 

1,2,4-Trichlorobenzene ND 10.0 KT jJg/Kg 12/2/2004 2:19:00 AM 

1,2A-Trimethylbenzene ND 10.0 KT jJg/Kg 12/2/2004 2: 19:00 AM 

1,2-Dibromo-3-chloropropane ND 10.0 KT jJg/Kg 12/2/2004 2:19:00 AM 

1,2-Dibromoethane ND 10.0 KT jJg/Kg 12/2/20042:19:00 AM 

1,2-Dichlorobenzene ND 10.0 KT jJg/Kg 12/2/2004 2:19:00 AM 

1,2-Dichloroethane ND 10.0 KT jJg/Kg 12/2/2004 2:19:00 AM 

1,2-Dichloropropane ND 10.0 KT jJg/Kg 12/2/20042:19:00 AM 

1,3,5-Trimethylbenzene ND 10.0 KT jJg/Kg 12/2/20042:19:00 AM 

1,3-Dichlorobenzene ND 10.0 KT jJg/Kg 12/2/20042:19:00 AM 

1,3-Dichloropropane ND 10.0 KT jJg/Kg 12/2/2004 2:19:00 AM 

1 A-Dichlorobenzene ND 10.0 KT jJg/Kg 12/2/20042:19:00 AM 

2,2-Dichloropropane ND 10.0 KT jJg/Kg 12/2/20042:19:00 AM 

2-Butanone ND 40.0 KT jJg/Kg 12/2/2004 2:19:00 AM 

2-Chlorotoluene ND 10.0 KT jJg/Kg 12/2/2004 2:19:00 AM 

2-Hexanone 37.8 20.0 KT jJg/Kg 12/2/2004 2:19:00 AM 

4-Chlorotoluene ND 10.0 KT jJg/Kg 12/2/20042:19:00 AM 

4-lsopropyltoluene ND 10.0 KT jJg/Kg 12/2/2004 2:19:00 AM 

4-Methyl-2-pentanone ND 40.0 KT jJg/Kg 12/2/20042:19:00 AM 

Acetone NO 100 KT jJg/Kg 12/2/20042:19:00 AM 

Benzene ND 10.0 KT jJg/Kg 12/2/2004 2:19:00 AM 

Bromobenzene ND 10.0 KT jJg/Kg 12/2/20042:19:00 AM 

Bromochloromethane ND 10.0 KT jJg/Kg 12/2/20042:19:00 AM 

Bromodichloromethane ND 10.0 KT jJg/Kg 12/2/20042:19:00 AM 

Bromoform ND 10.0 KT jJg/Kg 12/2/2004 2:19:00 AM 

Bromomethane NO 10.0 KT jJg/Kg 12/2/20042:19:00 AM 

Carbon disulfide ND 10.0 KT jJg/Kg 12/2/20042:19:00 AM 

Carbon tetrachloride ND 10.0 KT jJg/Kg 12/2/2004 2:19:00 AM 

Chlorobenzene ND 10.0 KT jJg/Kg 12/2/2004 2:19:00 AM 

Chloroethane ND 10.0 KT jJg/Kg 12/2/20042:19:00 AM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase 1II 

VOLATILES BY GC/MS SW8260B Analyst: seb 
Chloroform NO 10.0 HT IJg/Kg 12/2/2004 2:19:00 AM 

Chloromethane NO 10.0 HT IJg/Kg 12/2/2004 2: 19:00 AM 

cis-1,2-0ichloroethene NO 10.0 HT IJg/Kg 12/2/2004 2:19:00 AM 

cis-1,3-0ichloropropene NO 10.0 HT IJg/Kg 12/2/2004 2:19:00 AM 

Oibromochloromethane NO 10.0 HT IJg/Kg 12/2/2004 2:19:00 AM 

Oibromomethane NO 10.0 HT IJg/Kg 12/2/2004 2:19:00 AM 

Oichlorodifluoromethane NO 10.0 HT IJg/Kg 12/2/2004 2:19:00 AM 

Ethylbenzene NO 10.0 HT IJg/Kg 12/2/2004 2: 19:00 AM 

Hexachlorobutadiene NO 10.0 HT IJg/Kg 12/2/2004 2:19:00 AM 

Isopropyl benzene 5B.4 10.0 HT IJg/Kg 12/2/2004 2:19:00 AM 

m,p-Xylene NO 20.0 HT IJg/Kg 12/2/2004 2:19:00 AM 

Methyl tert-butyl ether NO 10.0 HT IJg/Kg 12/2/2004 2:19:00 AM 

Methylene chloride 53.B 50.0 P,HT IJg/Kg 12/2/2004 2:19:00 AM 

n-Butylbenzene 1170 100 HT IJg/Kg 10 12/2/2004 12:36:00 AM 

n-Propylbenzene 471 100 HT IJg/Kg 10 12/2/2004 12:36:00 AM 

Naphthalene 44.0 10.0 HT IJg/Kg 12/2/2004 2:19:00 AM 

o-Xylene NO 10.0 HT IJg/Kg 12/2/2004 2:19:00 AM 

sec-Butyl benzene 193 10.0 HT IJg/Kg 12/2/20042:19:00 AM 

Styrene NO 10.0 HT IJg/Kg 12/2/2004 2:19:00 AM 

tert-Butylbenzene NO 10.0 HT IJg/Kg 12/2/2004 2:19:00 AM 

Tetrachloroethene NO 10.0 HT IJg/Kg 12/2/2004 2:19:00 AM 

Toluene NO 10.0 HT iJg/Kg 12/2/2004 2: 19:00 AM 

trans-1,2-0ichloroethene NO 10.0 HT IJg/Kg 12/2/2004 2: 19:00 AM 

trans-1,3-0ichloropropene NO 10.0 HT IJg/Kg 12/2/20042:19:00 AM 

Trichloroethene NO 10.0 HT IJg/Kg 12/2/2004 2: 19:00 AM 

Trichlorofluoromethane NO 10.0 HT IJg/Kg 12/2/2004 2:19:00 AM 

Vinyl chloride NO 10.0 HT IJg/Kg 12/2/20042:19:00 AM 

Surr: 1,2-Dichloroethane-d4 74.1 71.5-112 HT %REC 12/2/2004 2:19:00 AM 

Surr: 4-Bromofluorobenzene 102 75.7-122 HT %REC 12/2/20042:19:00 AM 

Surr: Oibromofluoromethane 71.3 64.3-124 HT %REC 12/2/2004 2:19:00 AM 

Surr: Toluene-dB 7B.O 74.9-120 HT %REC 12/2/2004 2:19:00 AM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

Lab ill: 0410156-10 Collection Date: 10/28/2004 2:35:00 PM 

Client Sample 10: LW043S (0-0.5) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

NWTPH-DX NWTPH-DX Analyst: tlf 

Diesel 44.9 17.1 A1 mg/Kg-dry 11/10/2004 

Lube Oil 79.5 57.0 A2 mg/Kg-dry 11/10/2004 

Surr: o-Terphenyl 87.2 50-150 %REC 11/10/2004 

NWTPH-GX NWTPH-GX Analyst: tit 
Gasoline 18.2 2.85 mg/Kg-dry 11/1/2004 

Surr: 4-Bromofluorobenzene 109 50-150 %REC 11/1/2004 

TOTAL METALS BY ICP E6010 Analyst: skc 
Arsenic ND 1.72 mg/Kg 11/8/2004 6:06:33 PM 

Chromium 146 21.6 mg/Kg 50 11/9/2004 6:42:58 PM 

Copper 35.7 0.862 mg/Kg 11/6/2004 11 :38:14 PM 

Lead 141 1.72 mg/Kg 11/6/2004 11 :38:14 PM 

Nickel 40.5 21.6 mg/Kg 50 11/9/2004 6:42:58 PM 

Zinc 156 8.62 mg/Kg 10 11/9/2004 6:48:24 PM 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
1 ,2A-Trichlorobenzene ND 66.7 J-lg/Kg 1117120045:16:00 PM 

1,2-Dichlorobenzene ND 66.7 J-lg/Kg 11/7/20045:16:00 PM 

1,3-Dichlorobenzene ND 66.7 J-lg/Kg 11/7/20045:16:00 PM 

1 A-Dichlorobenzene ND 66.7 J-lg/Kg 11/7/20045:16:00 PM 

2,4,5-Trichlorophenol ND 333 J-lg/Kg 11/7/20045:16:00 PM 

2,4,6-Trichlorophenol ND 333 J-lg/Kg 1117120045:16:00 PM 

2,4-Dichlorophenol ND 200 J-lg/Kg 11/7/20045:16:00 PM 

2,4-Dimethylphenol ND 200 J-lg/Kg 11/7/20045:16:00 PM 

2,4-Dinitrophenol ND 333 J-lg/Kg 11/7/20045:16:00 PM 

2,4-Dinitrotoluene ND 333 J-lg/Kg 1117120045:16:00 PM 

2,6-Dinitrotoluene ND 333 J-lg/Kg 11/7/20045:16:00 PM 

2-Chloronaphthalene ND 66.7 J-lg/Kg 11/7/2004 5:16:00 PM 

2-Chlorophenol ND 66.7 J-lg/Kg 11/7/20045:16:00 PM 

2-Methylnaphthalene ND 66.7 J-lg/Kg 1117120045:16:00 PM 

2-Methylphenol ND 133 J-lg/Kg 11/7/20045:16:00 PM 

2-Nitroaniline ND 333 J-lg/Kg 11/7/20045:16:00 PM 

2-Nitrophenol ND 333 J-lg/Kg 11/7/20045:16:00 PM 

3,3-Dichlorobenzidine ND 333 J-lg/Kg 11/7/20045:16:00 PM 

3-&4-Methylphenol ND 333 J-lg/Kg 11/7/20045:16:00 PM 

3-Nitroaniline ND 333 f.Jg/Kg 11/7/20045:16:00 PM 

4,6-Dinitro-2-methylphenol ND 333 f.Jg/Kg 11/7/20045:16:00 PM 

4-Bromophenyl phenyl ether ND 66.7 f.Jg/Kg 11/7/20045:16:00 PM 

4-Chloro-3-methylphenol ND 133 f.Jg/Kg 11/7/20045:16:00 PM 

4-Chloroaniline ND 200 f.Jg/Kg 11/7/20045:16:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Tenninal Additional Well Install Phase III 

SEMIVOLA TILE ORGANICS BY GC/MS SW8270D Analyst: bda 
4-Chlorophenyl phenyl ether ND 66.7 [.Jg/Kg 11/7/2004 5:16:00 PM 

4-Nitroaniline ND 333 [.Jg/Kg 11/7/20045:16:00 PM 

4-Nitrophenol ND 333 [.Jg/Kg 1117120045:16:00 PM 

Acenaphthene ND 66.7 [.Jg/Kg 11/7/20045:16:00 PM 

Acenaphthylene ND 66.7 [.Jg/Kg 11/7/20045:16:00 PM 

Anthracene ND 66.7 [.Jg/Kg 1117120045:16:00 PM 

Benz(a)anthracene 201 66.7 [.Jg/Kg 11/7/20045:16:00 PM 

Benzo(a)pyrene 295 66.7 [.Jg/Kg 11/8/2004 6:53:00 PM 

Benzo(b )fluoranthene 393 66.7 [.Jg/Kg 11/8/2004 6:53:00 PM 

Benzo(g, h, i)perylene 203 66.7 [.Jg/Kg 11/8/2004 6:53:00 PM 

Benzo(k)fluoranthene 117 66.7 [.Jg/Kg 11/8/2004 6:53:00 PM 

Benzoic Acid ND 667 [.Jg/Kg 11/7/20045:16:00 PM 

Benzyl Alcohol ND 333 [.Jg/Kg 11/7/20045:16:00 PM 

Bis(2-chloroethoxy)methane ND 66.7 [.Jg/Kg 11/7/20045:16:00 PM 

Bis(2-chloroethyl)ether ND 133 [.Jg/Kg 11/7/20045:16:00 PM 

Bis(2-chloroisopropyl)ether ND 66.7 IJg/Kg 11/7/20045:16:00 PM 

Bis(2-ethylhexyl)phthalate 70.0 66.7 [.Jg/Kg 11/7/20045:16:00 PM 

Butyl benzyl phthalate ND 66.7 [.Jg/Kg 1117120045:16:00 PM 

Carbazole ND 66.7 [.Jg/Kg 1117120045:16:00 PM 

Chrysene 235 66.7 [.Jg/Kg 11/7/20045:16:00 PM 

Di-n-butyl phthalate ND 66.7 [.Jg/Kg 11/7/20045:16:00 PM 

Di-n-octyl phthalate ND 66.7 IJg/Kg 11/7/20045:16:00 PM 

Dibenz(a,h)anthracene ND 66.7 [.Jg/Kg 11/8/2004 6:53:00 PM 

Dibenzofuran ND 66.7 [.Jg/Kg 11/7/20045:16:00 PM 

Diethyl phthalate ND 66.7 [.Jg/Kg 11/7/20045:16:00 PM 

Dimethyl phthalate ND 66.7 [.Jg/Kg 1117120045:16:00 PM 

Fluoranthene 502 66.7 [.Jg/Kg 11/7/20045:16:00 PM 

Fluorene ND 66.7 [.Jg/Kg 11/7/20045:16:00 PM 

Hexachlorobenzene ND 66.7 [.Jg/Kg 11/7/20045:16:00 PM 

Hexachlorobutadiene ND 133 [.Jg/Kg 1117120045:16:00 PM 

Hexachlorocyclopentadiene ND 333 [.Jg/Kg 11/7/20045:16:00 PM 

Hexachloroethane ND 133 [.Jg/Kg 11/7/20045:16:00 PM 

Indeno(1,2,3-cd)pyrene 158 66.7 [.Jg/Kg 11/8/2004 6:53:00 PM 

Isophorone ND 66.7 [.Jg/Kg 11/7/20045:16:00 PM 

N-Nitrosodi-n-propylamine ND 133 [.Jg/Kg 1117120045:16:00 PM 

N-Nitrosodimethylamine ND 66.7 [.Jg/Kg 1117120045:16:00 PM 

N-Nitrosodiphenylamine ND 66.7 [.Jg/Kg 11/7/20045:16:00 PM 

Naphthalene ND 66.7 [.Jg/Kg 11/7/20045:16:00 PM 

Nitrobenzene ND 66.7 [.Jg/Kg 11/7/20045:16:00 PM 

Pentachlorophenol ND 333 [.Jg/Kg 11/7/20045:16:00 PM 

Phenanthrene 171 66.7 [.Jg/Kg 11/7/20045:16:00 PM 

Phenol ND 133 [.Jg/Kg 11/7/20045:16:00 PM 

Pyrene 792 66.7 [.Jg/Kg 11/7/20045:16:00 PM 

Surr: 2,4,6-T ri bromophenol 63.5 57.8-119 %REC 11/7/20045:16:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

SEMIVOLA TILE ORGANICS BY GC/MS SW82700 Analyst: bda 
Surr: 2-Fluorobiphenyl 66.6 52.6-93.2 %REC 11/7/20045:16:00 PM 

Surr: 2-Fluorophenol 54.9 40.7-111 %REC 11/7/20045:16:00 PM 

Surr: 4-Terphenyl-d14 81.0 49.8-118 %REC 11/7/20045:16:00 PM 

Surr: Nitrobenzene-d5 47.9 44.8-103 %REC 11/7/20045:16:00 PM 

Surr: Phenol-d6 58.4 47.5-117 %REC 11/7/20045:16:00 PM 

VOLATILES BY GC/MS SW8260B Analyst: seb 
1.1 .1.2-Tetrachloroethane NO 10.0 KT fJg/Kg 1211/2004 9:11 :00 PM 

1.1.1-Trichloroethane NO 10.0 KT fJg/Kg 1211/20049:11:00 PM 

1 .1.2.2-Tetrachloroethane NO 10.0 KT fJg/Kg 1211/20049:11:00 PM 

1.1 .2-Trichloroethane NO 10.0 KT fJg/Kg 1211/2004 9:11 :00 PM 

1.1-0ichloroethane NO 10.0 KT fJg/Kg 1211/20049:11:00 PM 

1.1-0ichloroethene NO 10.0 KT fJg/Kg 1211/20049:11:00 PM 

1.1-0ichloropropene NO 10.0 KT fJg/Kg 1211/20049:11:00 PM 

1.2.3-Trichlorobenzene NO 10.0 KT fJg/Kg 1211/20049:11:00 PM 

1.2.3-Trichloropropane NO 10.0 KT fJg/Kg 1211/20049:11:00 PM 

1.2,4-Trichlorobenzene NO 10.0 KT fJg/Kg 1211/20049:11:00 PM 

1.2,4-Trimethylbenzene NO 10.0 KT fJg/Kg 1211/20049:11:00 PM 

1 .2-0ibromo-3-chloropropane NO 10.0 KT fJg/Kg 1211/2004 9:11 :00 PM 

1.2-0ibromoethane NO 10.0 KT fJg/Kg 1211/20049:11:00 PM 

1.2-Dichlorobenzene NO 10.0 KT fJg/Kg 1211/20049:11:00 PM 

1,2-Dichloroethane NO 10.0 KT fJg/Kg 1211/20049:11:00 PM 

1.2-Dichloropropane NO 10.0 KT fJg/Kg 1211/2004 9: 11 :00 PM 

1.3.5-Trimethylbenzene NO 10.0 I-ff fJg/Kg 1211/20049:11:00 PM 

1.3-Dichlorobenzene NO 10.0 I-ff fJg/Kg 1211/20049:11:00 PM 

1.3-Dichloropropane NO 10.0 KT fJg/Kg 1211/2004 9:11 :00 PM 

1,4-Dichlorobenzene NO 10.0 I-ff fJg/Kg 1211/20049:11:00 PM 

2.2-Dichloropropane NO 10.0 I-ff fJg/Kg 1211/20049:11:00 PM 

2-Butanone NO 40.0 I-ff fJg/Kg 1211/20049:11:00 PM 

2-Chlorotoluene NO 10.0 I-ff fJg/Kg 1211/2004 9: 11 :00 PM 

2-Hexanone NO 20.0 KT fJg/Kg 1211/20049:11:00 PM 

4-Chlorotoluene NO 10.0 I-ff fJg/Kg 1211/20049:11:00 PM 

4-lsopropyltoluene NO 10.0 I-ff fJg/Kg 1211/2004 9:11 :00 PM 

4-Methyl-2-pentanone NO 40.0 I-ff fJg/Kg 1211/20049:11:00 PM 

Acetone NO 100 I-ff fJg/Kg 1211/20049:11:00 PM 

Benzene NO 10.0 KT fJg/Kg 1211/20049:11:00 PM 

Bromobenzene NO 10.0 I-ff fJg/Kg 1211/20049:11:00 PM 

Bromochloromethane NO 10.0 I-ff fJg/Kg 1211/20049:11:00 PM 

Bromodichloromethane NO 10.0 I-ff fJg/Kg 1211/20049:11:00 PM 

Bromoform NO 10.0 I-ff fJg/Kg 1211/20049:11:00 PM 

Bromomethane NO 10.0 I-ff jjg/Kg 1211/2004 9: 11 :00 PM 

Carbon disulfide NO 10.0 I-ff fJg/Kg 1211/20049:11:00 PM 

Carbon tetrachloride NO 10.0 KT jjg/Kg 1211/2004 9:11 :00 PM 

Chlorobenzene NO 10.0 KT jjg/Kg 1211/20049:11:00 PM 

Chloroethane NO 10.0 KT jjg/Kg 1211/20049:11:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

VOLA TILES BY GC/MS SW8260B Analyst: seb 
Chloroform NO 10.0 HT IJg/Kg 1211/20049:11:00 PM 

Chloromethane NO 10.0 HT IJg/Kg 1211/20049:11:00 PM 

cis-1,2-0ichloroethene NO 10.0 HT IJg/Kg 1211/20049:11:00 PM 

cis-1,3-0ichloropropene NO 10.0 HT IJg/Kg 1211/2004 9:11 :00 PM 

Oibromochloromethane NO 10.0 HT IJg/Kg 1211/2004 9:11 :00 PM 

Oibromomethane NO 10.0 HT IJg/Kg 1211/20049:11:00 PM 

Oichlorodifluoromethane NO 10.0 HT IJg/Kg 1211/2004 9:11:00 PM 

Ethylbenzene NO 10.0 HT IJg/Kg 1211/2004 9:11 :00 PM 

Hexachlorobutadiene NO 10.0 HT IJg/Kg 1211/2004 9:11 :00 PM 

Isopropylbenzene NO 10.0 HT IJg/Kg 1211/20049:11:00 PM 

m,p-Xylene NO 20.0 HT IJg/Kg 1211/20049:11:00 PM 

Methyl tert-butyl ether NO 10.0 HT IJg/Kg 1211/2004 9:11:00 PM 

Methylene chloride 71.0 50.0 P,HT IJg/Kg 1211/20049:11:00 PM 

n-Butylbenzene NO 10.0 HT IJg/Kg 1211/2004 9:11 :00 PM 

n-Propylbenzene NO 10.0 HT IJg/Kg 1211/20049:11:00 PM 

Naphthalene NO 10.0 HT 1J9/Kg 1211/2004 9:11:00 PM 

o-Xylene NO 10.0 HT IJg/Kg 1211/2004 9:11:00 PM 

sec-Butylbenzene NO 10.0 HT IJg/Kg 1211/2004 9: 11 :00 PM 

Styrene NO 10.0 HT IJg/Kg 1211/2004 9:11 :00 PM 

tert-Butylbenzene NO 10.0 HT IJg/Kg 1211/20049:11:00 PM 

Tetrachloroethene NO 10.0 HT IJg/Kg 1211/20049:11:00 PM 

Toluene NO 10.0 HT IJg/Kg 1211/20049:11:00 PM 

trans-1,2-0ichloroethene NO 10.0 HT IJg/Kg 1211/20049:11:00 PM 

trans-1,3-0ichloropropene NO 10.0 HT IJg/Kg 1211/20049:11:00 PM 

Trichloroethene NO 10.0 HT IJg/Kg 1211/2004 9:11 :00 PM 

Trichlorofluoromethane NO 10.0 HT IJg/Kg 1211/2004 9:11 :00 PM 

Vinyl chloride NO 10.0 HT IJg/Kg 1211/20049:11:00 PM 

Surr: 1,2-0ichloroethane-d4 77.8 71.5-112 HT %REC 1211/20049:11:00 PM 

Surr: 4-Bromofluorobenzene 91.0 75.7-122 HT %REC 1211/20049:11:00 PM 

Surr: Oibromofluoromethane 72.7 64.3-124 HT %REC 1211/2004 9:11 :00 PM 

Surr: Toluene-d8 77.9 74.9-120 HT %REC 1211/20049:11:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

Lab ID: 0410156-11 Collection Date: 10128/2004 2:40:00 PM 

Client Sample ID: LW043S (1-1.5) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

NWTPH-DX NWTPH-DX Analyst: tlf 
Diesel 36.5 17.0 mg/Kg-dry 11/8/2004 

Lube Oil NO 56.6 mg/Kg-dry 11/8/2004 

Surr: o-Terphenyl 93.4 50-150 %REC 11/8/2004 

NWTPH-GX NWTPH-GX Analyst: tlf 
Gasoline 3.54 2.83 mg/Kg-dry 11/1/2004 

Surr: 4-Bromofluorobenzene 103 50-150 %REC 11/1/2004 

TOTAL METALS BY ICP E6010 Analyst: skc 
Arsenic NO 1.56 mg/Kg 11/8/2004 6:11 :49 PM 

Chromium 29.2 0.391 mg/Kg 11/8/20046:11:49 PM 

Copper 19.3 0.781 mg/Kg 11/6/2004 11 :43:33 PM 

Lead 16.6 1.56 mg/Kg 11/6/2004 11 :43:33 PM 

Nickel 18.5 0.391 mg/Kg 11/6/2004 11 :43:33 PM 

Zinc 91.9 7.81 mg/Kg 10 11/9/2004 7:10:03 PM 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
1,2,4-Trichlorobenzene NO 66.7 ]Jg/Kg 11/7/2004 12:12:00 PM 

1,2-Dichlorobenzene NO 66.7 ]Jg/Kg 11/7/2004 12:12:00 PM 

1,3-Dichlorobenzene NO 66.7 ]Jg/Kg 11/7/2004 12:12:00 PM 

1,4-Dichlorobenzene NO 66.7 ]Jg/Kg 11/7/2004 12:12:00 PM 

2,4,5-Trichlorophenol NO 333 ]Jg/Kg 11/7/2004 12:12:00 PM 

2,4,6-Trichlorophenol NO 333 ]Jg/Kg 11/7/2004 12:12:00 PM 

2,4-Dichlorophenol NO 200 ]Jg/Kg 111712004 12:12:00 PM 

2,4-Dimethylphenol NO 200 ]Jg/Kg 11/7/2004 12:12:00 PM 

2,4-Dinitrophenol NO 333 ]Jg/Kg 111712004 12:12:00 PM 

2,4-Dinitrotoluene NO 333 ]Jg/Kg 111712004 12:12:00 PM 

2,6-Dinitrotoluene NO 333 ]Jg/Kg 11/7/2004 12:12:00 PM 

2-Chloronaphthalene NO 66.7 ]Jg/Kg 111712004 12:12:00 PM 

2-Chlorophenol NO 66.7 ]Jg/Kg 11/7/2004 12:12:00 PM 

2-Methylnaphthalene NO 66.7 ]Jg/Kg 111712004 12:12:00 PM 

2-Methylphenol NO 133 ]Jg/Kg 11/7/2004 12:12:00 PM 

2-Nitroaniline NO 333 ]Jg/Kg 11/7/2004 12:12:00 PM 

2-Nitrophenol NO 333 ]Jg/Kg 11/7/2004 12:12:00 PM 

3,3-Dichlorobenzidine NO 333 ]Jg/Kg 111712004 12:12:00 PM 

3-&4-Methylphenol NO 333 ]Jg/Kg 11/7/2004 12:12:00 PM 

3-Nitroaniline NO 333 ]Jg/Kg 11/7/2004 12:12:00 PM 

4,6-Dinitro-2-methylphenol NO 333 ]Jg/Kg 11/7/2004 12:12:00 PM 

4-Bromophenyl phenyl ether NO 66.7 ]Jg/Kg 11/7/2004 12:12:00 PM 

4-Chloro-3-methylphenol NO 133 ]Jg/Kg 11/7/2004 12:12:00 PM 

4-Chloroaniline NO 200 ]Jg/Kg 11/7/2004 12:12:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
4-Chlorophenyl phenyl ether ND 66.7 IJg/Kg 11/7/2004 12:12:00 PM 

4-Nitroaniline ND 333 IJg/Kg 11/7/2004 12:12:00 PM 

4-Nitrophenol ND 333 IJg/Kg 11/7/2004 12:12:00 PM 

Acenaphthene ND 66.7 IJg/Kg 11/7/2004 12:12:00 PM 

Acenaphthylene ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Anthracene ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Benz(a)anthracene ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Benzo(a)pyrene ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Benzo(b )fluoranthene ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Benzo(g,h,i)perylene ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Benzo(k)fluoranthene ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Benzoic Acid ND 667 J.lg/Kg 11/7/2004 12:12:00 PM 

Benzyl Alcohol ND 333 J.lg/Kg 11/7/2004 12:12:00 PM 

Bis(2-chloroethoxy)methane ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Bis(2-chloroethyl)ether ND 133 J.lg/Kg 11/7/2004 12:12:00 PM 

Bis(2-chloroisopropyl)ether ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Bis(2-ethylhexyl)phthalate ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Butyl benzyl phthalate ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Carbazole ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Chrysene ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Di-n-butyl phthalate ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Di-n-octyl phthalate ND 66.7 J.lg/Kg 11/7/2004 12:12·00 PM 

Dibenz(a,h)anthracene ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Dibenzofuran ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Diethyl phthalate ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Dimethyl phthalate ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Fluoranthene ND 66.7 IJg/Kg 11/7/2004 12:12:00 PM 

Fluorene ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Hexachlorobenzene ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Hexachlorobutadiene ND 133 J.lg/Kg 11/7/2004 12:12:00 PM 

Hexachlorocyclopentadiene ND 333 J.lg/Kg 11/7/2004 12:12:00 PM 

Hexachloroethane ND 133 J.lg/Kg 11/7/2004 12:12:00 PM 

Indeno(1,2,3-cd)pyrene ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Isophorone ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

N-Nitrosodi-n-propylamine ND 133 J.lg/Kg 11/7/2004 12:12:00 PM 

N-Nitrosodimethylamine ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

N-Nitrosodiphenylamine ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Naphthalene ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Nitrobenzene ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Pentachlorophenol ND 333 J.lg/Kg 11/7/2004 12:12:00 PM 

Phenanthrene ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Phenol ND 133 J.lg/Kg 11/7/2004 12:12:00 PM 

Pyrene ND 66.7 J.lg/Kg 11/7/2004 12:12:00 PM 

Surr: 2,4,6-Tribromophenol 59.0 57.8-119 %REC 11/7/2004 12:12:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Tenninal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
Surr: 2-Fluorobiphenyl 70.6 52.6-93.2 %REC 11/7/2004 12:12:00 PM 

Surr: 2-Fluorophenol 55.3 40.7-111 %REC 11/7/2004 12:12:00 PM 

Surr: 4-Terphenyl-d14 69.5 49.8-118 %REC 11/7/2004 12:12:00 PM 

Surr: Nitrobenzene-d5 54.0 44.8-103 %REC 11/7/2004 12:12:00 PM 

Surr: Phenol-d6 61.2 47.5-117 %REC 11/7/2004 12:12:00 PM 

VOLA TILES BY GC/MS SW8260B Analyst: seb 
1,1,1,2-Tetrachloroethane ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

1,1 ,1-Trichloroethane ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

1,1,2,2-Tetrachloroethane ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

1,1,2-Trichloroethane ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

1,1-Dichloroethane ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

1,1-Dichloroethene ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

1,1-Dichloropropene ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

1,2,3-Trichlorobenzene ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

1,2,3-Trichloropropane ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

1,2,4-Trichlorobenzene ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

1,2,4-Trimethylbenzene ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

1,2-Dibromo-3-chloropropane ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

1,2-Dibromoethane ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

1,2-Dichlorobenzene ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

1,2-Dichloroethane ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

1,2-Dichloropropane ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

1,3,5-Trimethylbenzene ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

1,3-Dichlorobenzene ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

1,3-Dichloropropane ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

1,4-Dichlorobenzene ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

2,2-Dichloropropane ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

2-Butanone ND 40.0 HT jJg/Kg 1211/2004 9:45:00 PM 

2-Chlorotoluene ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

2-Hexanone ND 20.0 HT jJg/Kg 1211/2004 9:45:00 PM 

4-Chlorotoluene ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

4-lsopropyltoluene ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

4-Methyl-2-pentanone ND 40.0 HT jJg/Kg 1211/2004 9:45:00 PM 

Acetone ND 100 HT jJg/Kg 1211/2004 9:45:00 PM 

Benzene ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

Bromobenzene ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

Bromochloromethane ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

Bromodichloromethane ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

Bromoform ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

Bromomethane ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

Carbon disulfide ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

Carbon tetrachloride ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

Chlorobenzene ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 

Chloroethane ND 10.0 HT jJg/Kg 1211/2004 9:45:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

VOLATILES BY GC/MS SW8260B Analyst: se b 
Chloroform ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

Chloromethane ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

cis-1 ,2-Dichloroethene ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 
cis-1,3-Dichloropropene ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

Dibromochloromethane ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

Dibromomethane ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

Dichlorodifluoromethane ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

Ethylbenzene ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

Hexachlorobutadiene ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

Isopropylbenzene ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

m,p-Xylene ND 20.0 HT ~g/Kg 1211/2004 9:45:00 PM 

Methyl tert-butyl ether ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

Methylene chloride 66.1 50.0 P,HT ~g/Kg 1211/2004 9:45:00 PM 

n-Butylbenzene ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

n-Propylbenzene ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

Naphthalene ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

o-Xylene ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

sec-Butyl benzene ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

Styrene ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

tert-Butylbenzene ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

Tetrachloroethene ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

Toluene ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

trans-1,2-Dichloroethene ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

trans-1,3-Dichloropropene ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

Trichloroethene ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

Trichlorofluoromethane ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

Vinyl chloride ND 10.0 HT ~g/Kg 1211/2004 9:45:00 PM 

Surr: 1,2-Dichloroethane-d4 75.4 71.5-112 HT %REC 1211/2004 9:45:00 PM 
Surr: 4-Bromofluorobenzene 89.6 75.7-122 HT %REC 1211/2004 9:45:00 PM 

Surr: Dibromofluoromethane 72.9 64.3-124 HT %REC 1211/2004 9:45:00 PM 

Surr: Toluene-d8 75.6 74.9-120 HT %REC 1211/2004 9:45:00 PM 

Lab lD: 0410156-12 Collection Date: 10/28/2004 2:45:00 PM 

Client Sample lD: L W043S (5-5.5) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

HOLD PER CLIENT REQUEST PER CLIENT Analyst: ADM 
Hold HOLD 11/4/2004 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 
Project: NW Tenninal Additional Well Install Phase III 

Lab ID: 0410156-13 Collection Date: 10/28/2004 3:05:00 PM 

Client Sample 10: LW043S (13-14) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

NWTPH-DX NWTPH-DX Analyst: tit 
Diesel 15100 88.0 mg/Kg-dry 5 11/10/2004 

Lube Oil NO 293 A3 mg/Kg-dry 5 11/10/2004 

Surr: 0-Terphenyl 495 50-150 S,MI %REC 5 11/10/2004 

NWTPH-GX NWTPH-GX Analyst: tit 
Gasoline 2330 29.3 mg/Kg-dry 10 11/1/2004 

Surr: 4-Bromofluorobenzene 42.0 50-150 S,D %REC 10 11/1/2004 

TOTAL METALS BY ICP E6010 Analyst: skc 
Arsenic NO 1.56 mg/Kg 11/8/20046:17:07 PM 

Chromium 12.9 0.391 mg/Kg 11/8/20046:17:07 PM 

Copper 12.2 0.781 mg/Kg 11/6/2004 11 :48:54 PM 

Lead NO 1.56 mg/Kg 11/6/2004 11 :48:54 PM 

Nickel 14.4 0.391 mg/Kg 11/6/2004 11 :48:54 PM 

Zinc 47.3 0.781 mg/Kg 11/6/2004 11 :48:54 PM 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
1,2,4-Trichlorobenzene NO 66.7 IJg/Kg 11/7/2004 12:42:00 PM 

1,2-Dichlorobenzene NO 66.7 IJg/Kg 11/7/2004 12:42:00 PM 

1,3-Dichlorobenzene NO 66.7 IJg/Kg 11/7/2004 12:42:00 PM 

1,4-Dichlorobenzene NO 66.7 IJg/Kg 11/7/2004 12:42:00 PM 

2,4,5-Trichlorophenol NO 333 IJg/Kg 11/7/2004 12:42:00 PM 

2,4,6-Trichlorophenol NO 333 IJg/Kg 11/7/2004 12:42:00 PM 

2,4-Dichlorophenol NO 200 IJg/Kg 11/7/2004 12:42:00 PM 

2,4-Dimethylphenol NO 200 IJg/Kg 11/7/2004 12:42:00 PM 

2,4-Dinitrophenol NO 333 IJg/Kg 11/7/2004 12:42:00 PM 

2,4-Dinitrotoluene NO 333 IJg/Kg 11/7/2004 12:42:00 PM 

2,6-Dinitrotoluene NO 333 IJg/Kg 11/7/2004 12:42:00 PM 

2-Chloronaphthalene NO 66.7 IJg/Kg 11/7/2004 12:42:00 PM 

2-Chlorophenol NO 66.7 IJg/Kg 11/7/2004 12:42:00 PM 

2-Methylnaphthalene NO 66.7 IJg/Kg 11/7/2004 12:42:00 PM 

2-Methylphenol NO 133 IJg/Kg 11/7/2004 12:42:00 PM 

2-Nitroaniline NO 333 IJg/Kg 11/7/2004 12:42:00 PM 

2-Nitrophenol NO 333 IJg/Kg 11/7/2004 12:42:00 PM 

3,3-Dichlorobenzidine NO 333 IJg/Kg 11/7/2004 12:42:00 PM 

3-&4-Methylphenol NO 333 IJg/Kg 11/7/2004 12:42:00 PM 

3-Nitroaniline NO 333 IJg/Kg 11/7/2004 12:42:00 PM 

4,6-Dinitro-2-methylphenol NO 333 IJg/Kg 11/7/2004 12:42:00 PM 

4-Bromophenyl phenyl ether NO 66.7 IJg/Kg 11/7/2004 12:42:00 PM 

4-Chloro-3-methylphenol NO 133 IJg/Kg 11/7/2004 12:42:00 PM 

4-Chloroaniline NO 200 IJg/Kg 11/7/2004 12:42:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
4-Chlorophenyl phenyl ether NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

4-Nitroaniline NO 333 J.1g/Kg 11/7/2004 12:42:00 PM 

4-Nitrophenol NO 333 J.1g/Kg 11/7/2004 12:42:00 PM 

Acenaphthene NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Acenaphthylene NO 66.7 J.19/Kg 11/7/2004 12:42:00 PM 

Anthracene NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Benz(a)anthracene NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Benzo(a)pyrene NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Benzo(b)fluoranthene NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Benzo(g,h,i)perylene NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Benzo(k)fluoranthene NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Benzoic Acid NO 667 J.1g/Kg 11/7/2004 12:42:00 PM 

Benzyl Alcohol NO 333 J.1g/Kg 11/7/2004 12:42:00 PM 

Bis(2-chloroethoxy)methane NO 66.7 J.1g/Kg 111712004 12:42:00 PM 

Bis(2-chloroethyl)ether NO 133 J.1g/Kg 11/7/2004 12:42:00 PM 

Bis(2-chloroisopropyl)ether NO 66.7 J.19/Kg 11/7/2004 12:42:00 PM 

Bis(2-ethylhexyl)phthalate NO 66.7 J.1g/Kg 111712004 12:42:00 PM 

Butyl benzyl phthalate NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Carbazole NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Chrysene NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Oi-n-butyl phthalate NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Oi-n-octyJ phthalate NO 66.7 JJg/Kg 11/7/2004 12:42:00 PM 

Oibenz(a,h)anthracene NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Oibenzofuran NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Oiethyl phthalate NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Dimethyl phthalate NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Fluoranthene NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Fluorene NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Hexachlorobenzene NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Hexachlorobutadiene NO 133 J.1g/Kg 111712004 12:42:00 PM 

HexachlorocycJopentadiene NO 333 J.1g/Kg 11/7/2004 12:42:00 PM 

Hexachloroethane NO 133 J.1g/Kg 11/7/2004 12:42:00 PM 

Indeno(1,2,3-cd)pyrene NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Isophorone NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

N-Nitrosodi-n-propylamine NO 133 J.1g/Kg 11/7/2004 12:42:00 PM 

N-Nitrosodimethylamine NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

N-Nitrosodiphenylamine NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Naphthalene NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Nitrobenzene NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Pentachlorophenol NO 333 J.1g/Kg 11/7/2004 12:42:00 PM 

Phenanthrene 9050 334 J.1g/Kg 5 11/8/2004 7:24:00 PM 

Phenol NO 133 J.1g/Kg 11/7/2004 12:42:00 PM 

Pyrene NO 66.7 J.1g/Kg 11/7/2004 12:42:00 PM 

Surr: 2,4,6-Tribromophenol 47.2 57.8-119 S %REC 11/7/2004 12:42:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Tenninal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
Surr: 2-Fluorobiphenyl 32.5 52.6-93.2 S %REC 11/7/2004 12:42:00 PM 

Surr: 2-Fluorophenol 75.2 40.7-111 %REC 111712004 12:42:00 PM 

Surr: 4-Terphenyl-d 14 96.3 49.8-118 %REC 111712004 12:42:00 PM 
Surr: Nitrobenzene-d5 132 44.8-103 S %REC 111712004 12:42:00 PM 

Surr: Phenol-d6 71.8 47.5-117 %REC 11/7/2004 12:42:00 PM 

VOLA TILES BY GC/MS SW8260B Analyst: seb 
1,1,1,2-Tetrachloroethane ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

1,1,1-Trichloroethane ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

1,1,2,2-Tetrachloroethane ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

1,1,2-Trichloroethane ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

1,1-Dichloroethane ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

1,1-Dichloroethene ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

1,1-Dichloropropene ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

1,2,3-Trichlorobenzene ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

1,2,3-Trichloropropane ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

1,2,4-Trichlorobenzene ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

1,2,4-Trimethylbenzene ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

1,2-Dibromo-3-chloropropane ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

1,2-Dibromoethane ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

1,2-Dichlorobenzene ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

1,2-Dichloroethane ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

1,2-Dichloropropane ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

1,3,5-Trimethylbenzene ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

1,3-Dichlorobenzene ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

1,3-Dichloropropane ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

1,4-Dichlorobenzene ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

2,2-Dichloropropane ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

2-Butanone NO 40.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

2-Chlorotoluene ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

2-Hexanone 942 200 HT iJg/Kg 10 12/2/2004 1:10:00 AM 

4-Chlorotoluene NO 10.0 HT iJg/Kg 1 12/2/2004 2:52:00 AM 

4-lsopropyltoluene NO 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

4-Methyl-2-pentanone ND 40.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

Acetone NO 100 HT iJg/Kg 12/2/2004 2:52:00 AM 

Benzene NO 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

Bromobenzene ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

Bromochloromethane ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

Bromodichloromethane ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

Bromoform ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

Bromomethane NO 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

Carbon disulfide ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

Carbon tetrachloride ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

Chlorobenzene ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 

Chloroethane ND 10.0 HT iJg/Kg 12/2/2004 2:52:00 AM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 
Project: NW Tenninal Additional Well Install Phase III 

VOLATILES BY GC/MS SW8260B Analyst: seb 
Chloroform NO 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

Chloromethane NO 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

cis-1,2-0ichloroethene NO 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

cis-1 ,3-0ichloropropene NO 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

Oibromochloromethane NO 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

Oibromomethane NO 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

Oichlorodifluoromethane NO 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

Ethylbenzene 22.4 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

Hexachlorobutadiene NO 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

Isopropyl benzene 2050 100 HT ~g/Kg 10 12/2/2004 1:10:00 AM 

m,p-Xylene 35.7 20.0 HT ~g/Kg 1 12/2/2004 2:52:00 AM 

Methyl tert -butyl ether NO 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

Methylene chloride 65.0 50.0 P,HT ~g/Kg 12/2/2004 2:52:00 AM 

n-Butylbenzene 5460 1000 HT ~g/Kg 100 1211/2004 11 :27:00 PM 

n-Propylbenzene 10900 1000 HT ~g/Kg 100 1211/2004 11 :27:00 PM 

Naphthalene 32.2 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

o-Xylene 32.2 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

sec-Butylbenzene 2100 100 HT ~g/Kg 10 12/2/2004 1: 1 0:00 AM 

Styrene NO 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

tert-Butylbenzene 51.2 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

Tetrachloroethene NO 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

Toluene 23.8 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

trans-1,2-0ichloroethene NO 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

trans-1,3-0ichloropropene NO 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

Trichloroethene NO 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

Trichlorofluoromethane NO 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

Vinyl chloride NO 10.0 HT ~g/Kg 12/2/2004 2:52:00 AM 

Surr: 1,2-0ichloroethane-d4 75.9 71.5-112 HT %REC 12/2/2004 2:52:00 AM 
Surr: 4-Bromofluorobenzene 305 75.7-122 S,MI %REC 12/2/2004 2:52:00 AM 

Surr: Oibromofluoromethane 72.4 64.3-124 HT %REC 12/2/2004 2:52:00 AM 

Surr: Toluene-d8 83.3 74.9-120 HT %REC 12/2/2004 2:52:00 AM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

Lab ill: 0410156-14 Collection Date: 10/28/2004 II :30:00 AM 

Client Sample ID: L W044S (0-0.5) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

NWTPH-DX NWTPH-DX Analyst: tlf 

Diesel ND 17.0 mg/Kg-dry 11/8/2004 

Lube Oil ND 56.6 mg/Kg-dry 11/8/2004 

Surr: o-Terphenyl 82.0 50-150 %REC 11/8/2004 

NWTPH-GX NWTPH-GX Analyst: tlf 

Gasoline 48.1 2.83 mg/Kg-dry 11/1/2004 

Surr: 4-Bromofluorobenzene 123 50-150 %REC 11/1/2004 

TOTAL METALS BY ICP E6010 Analyst: skc 

Arsenic ND 1.72 mg/Kg 11/8/2004 6:22:25 PM 

Chromium 89.7 4.31 mg/Kg 10 11/9/20047:15:23 PM 

Copper 19.7 0.862 mg/Kg 11/6/2004 11:54:15 PM 

Lead 55.6 1.72 mg/Kg 11/6/2004 11:54:15 PM 

Nickel 43.4 4.31 mg/Kg 10 11/9/2004 7:15:23 PM 

Zinc 158 8.62 mg/Kg 10 11/9/2004 7:15:23 PM 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 

1,2,4-Trichlorobenzene ND 66.7 IJg/Kg 11/7/2004 1:13:00 PM 

1,2-Dichlorobenzene NO 66.7 IJg/Kg 11/7/20041:13:00 PM 

1,3-Dichlorobenzene NO 66.7 IJg/Kg 11/7/2004 1:13:00 PM 

1,4-Dichlorobenzene NO 66.7 IJg/Kg 11/7/2004 1:13:00 PM 

2,4,5-Trichlorophenol NO 333 IJg/Kg 11/7/2004 1:13:00 PM 

2,4,6-Trichlorophenol NO 333 IJg/Kg 111712004 1:13:00 PM 

2,4-Dichlorophenol NO 200 IJg/Kg 11/7/2004 1:13:00 PM 

2,4-Dimethylphenol NO 200 1J9/Kg 11/7/2004 1:13:00 PM 

2,4-Dinitrophenol NO 333 IJg/Kg 11/7/2004 1:13:00 PM 

2,4-Dinitrotoluene NO 333 IJg/Kg 11/7/20041:13:00 PM 

2,6-Dinitrotoluene NO 333 IJg/Kg 11/7/2004 1:13:00 PM 

2-Chloronaphthalene NO 66.7 IJg/Kg 11/7/2004 1:13:00 PM 

2-Chlorophenol NO 66.7 IJg/Kg 11/7/20041:13:00 PM 

2-Methylnaphthalene ND 66.7 1J9/Kg 11/7/2004 1:13:00 PM 

2-Methylphenol NO 133 IJg/Kg 11/7/2004 1:13:00 PM 

2-Nitroaniline NO 333 IJg/Kg 11/7/2004 1:13:00 PM 

2-Nitrophenol NO 333 IJg/Kg 11/7/20041:13:00 PM 

3,3-Dichlorobenzidine NO 333 IJg/Kg 11/7/2004 1:13:00 PM 

3-&4-Methylphenol NO 333 IJg/Kg 11/7/2004 1:13:00 PM 

3-Nitroaniline NO 333 1J9/Kg 11/7/2004 1:13:00 PM 

4,6-Dinitro-2-methylphenol NO 333 IJg/Kg 11/7/20041:13:00 PM 

4-Bromophenyl phenyl ether NO 66.7 IJg/Kg 11/7/2004 1:13:00 PM 

4-Chloro-3-methylphenol NO 133 IJg/Kg 11/7/2004 1:13:00 PM 

4-Chloroaniline NO 200 IJg/Kg 11/7/20041:13:00 PM 
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Specialty Analytical 

CLIENT: Time Oil Co. 

Project: NW Terminal Additional Well Install Phase III 

SEMlVOLATILE ORGANICS BY GC/MS 
4-Chlorophenyl phenyl ether 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzoic Acid 

Benzyl Alcohol 

Bis(2-chloroethoxy)methane 

Bis(2-chloroethyl)ether 

Bis(2-chloroisopropyl)ether 

Bis(2-ethylhexyl)phthalate 

Butyl benzyl phthalate 

Carbazole 

Chrysene 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Fluoranthene 

Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(1,2,3-cd)pyrene 

Isophorone 

N-Nitrosodi-n-propylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

Naphthalene 

Nitrobenzene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Surr: 2,4,6-Tribromophenol 

SW8270D 
ND 66.7 

ND 333 

ND 333 

ND 66.7 

ND 66.7 

ND 66.7 

ND 66.7 

NO 66.7 

NO 66.7 

NO 66.7 

NO 66.7 

NO 667 

NO 333 

NO 66.7 

NO 133 

NO 66.7 

NO 66.7 

NO 66.7 

NO 66.7 

NO 66.7 

NO 66.7 

NO 66.7 

NO 66.7 

NO 66.7 

NO 66.7 

NO 66.7 

NO 66.7 

NO 66.7 

NO 66.7 

NO 133 

NO 333 

NO 133 

NO 66.7 

NO 66.7 

NO 133 

NO 66.7 

NO 66.7 

NO 66.7 

NO 66.7 

NO 333 

NO 66.7 

NO 133 

NO 66.7 

64.0 57.8-119 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

jJg/Kg 

%REC 

Date: 06-Dec-04 

Lab Order: 0410156 

Analyst: bda 
11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1 :13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1 :13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1 :13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1 :13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

111712004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1 :13:00 PM 

11/7/2004 1 :13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 

11/7/2004 1:13:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

SEMlVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
Surr: 2-Fluorobiphenyl 81.4 52.6-93.2 %REC 11/7/2004 1 :13:00 PM 

Surr: 2-Fluorophenol 61.2 40.7-111 %REC 11/7/2004 1:13:00 PM 

Surr: 4-Terphenyl-d 14 74.0 49.8-118 %REC 11/7/2004 1:13:00 PM 
Surr: Nitrobenzene-d5 58.5 44.8-103 %REC 11/7/2004 1:13:00 PM 

Surr: Phenol-d6 66.5 47.5-117 %REC 11/7/2004 1:13:00 PM 

VOLA TILES BY GC/MS SW8260B Analyst: seb 
1,1,1,2-Tetrachloroethane NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

1,1,1-Trichloroethane NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

1,1,2,2-Tetrachloroethane NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 
1,1,2-Trichloroethane NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

1,1-Dichloroethane NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 
1,1-Dichloroethene NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

1,1-Dichloropropene NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

1,2,3-Trichlorobenzene NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

1,2,3-Trichloropropane NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

1,2,4-Trichlorobenzene NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 
1,2,4-Trimethylbenzene NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

1,2-Dibromo-3-chloropropane NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

1,2-Dibromoethane NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

1,2-Dichlorobenzene NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

1,2-Dichloroethane NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 
1,2-Dichloropropane NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

1,3,5-Trimethylbenzene NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

1,3-Dichlorobenzene NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 
1,3-Dichloropropane NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

1,4-Dichlorobenzene NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 
2,2-Dichloropropane NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

2-Butanone NO 40.0 HT IJg/Kg 1211/2004 10:19:00 PM 

2-Chlorotoluene NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 
2-Hexanone NO 20.0 HT IJg/Kg 1211/2004 10:19:00 PM 

4-Chlorotoluene NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

4-lsopropyltoluene NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

4-Methyl-2-pentanone NO 40.0 HT IJg/Kg 1211/2004 10:19:00 PM 

Acetone NO 100 HT IJg/Kg 1211/2004 10:19:00 PM 
Benzene NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

Bromobenzene NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 
Bromochloromethane NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

Bromodichloromethane NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

Bromoform NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 
Bromomethane NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

Carbon disulfide NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

Carbon tetrachloride NO 10.0 HT IJg/Kg 1211/200410:19:00 PM 

Chlorobenzene NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 

Chloroethane NO 10.0 HT IJg/Kg 1211/2004 10:19:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

VOLATILES BY GC/MS SW8260B Analyst: seb 
Chloroform NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

Chloromethane NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

cis-1,2-0ichloroethene NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 
cis-1,3-0ichloropropene NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

Oibromochloromethane NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

Oibromomethane NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

Dichlorodifluoromethane NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

Ethylbenzene NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

Hexachlorobutadiene NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

Isopropylbenzene NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

m,p-Xylene NO 20.0 KT jJg/Kg 1211/2004 10:19:00 PM 

Methyl tert-butyl ether NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

Methylene chloride 67.3 50.0 P,HT jJg/Kg 1211/2004 10:19:00 PM 

n-Butylbenzene NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

n-Propylbenzene NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

Naphthalene NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

o-Xylene NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

sec-Butyl benzene NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

Styrene NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

tert-Butylbenzene NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

Tetrachloroethene NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

Toluene NO 10.0 KT f.Jg/Kg 1211/2004 10:19:00 PM 

trans-1,2-0ichloroethene NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

trans-1,3-0ichloropropene NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

Trichloroethene NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

Trichlorofluoromethane NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

Vinyl chloride NO 10.0 KT jJg/Kg 1211/2004 10:19:00 PM 

Surr: 1,2-0ichloroethane-d4 78.9 71.5-112 KT %REC 1211/2004 10:19:00 PM 
Surr: 4-Bromofluorobenzene 88.3 75.7-122 KT %REC 1211/2004 10:19:00 PM 

Surr: Oibromofluoromethane 76.4 64.3-124 KT %REC 1211/2004 10:19:00 PM 

Surr: Toluene-d8 81.2 74.9-120 KT %REC 1211/2004 10:19:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 
Project: NW Terminal Additional Well Install Phase III 

Lab ID: 0410156-15 Collection Date: 10/28/2004 11 :35:00 AM 

Client Sample ID: LW044S (1-1.5) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

NWTPH-DX NWTPH-DX Analyst: tlf 
Diesel ND 16.7 mg/Kg-dry 11/8/2004 

Lube Oil ND 55.5 mg/Kg-dry 11/8/2004 

Surr: 0-Terphenyl 88.6 50-150 %REC 11/8/2004 

NWTPH-GX NWTPH-GX Analyst: tlf 
Gasoline 8.44 2.78 mg/Kg-dry 11/1/2004 

Surr: 4-Bromofluorobenzene 109 50-150 %REC 11/1/2004 

TOTAL METALS BY ICP E6010 Analyst: skc 
Arsenic ND 1.72 mg/Kg 11/8/2004 6:27:42 PM 

Chromium 14.3 0.431 mg/Kg 11/8/2004 6:27:42 PM 

Copper 11.8 0.862 mg/Kg 11/6/2004 11 :59:35 PM 

Lead ND 1.72 mg/Kg 11/6/2004 11 :59:35 PM 

Nickel 15.0 0.431 mg/Kg 11/6/2004 11 :59:35 PM 

Zinc 49.3 0.862 mg/Kg 11/6/2004 11 :59:35 PM 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
1,2,4-Trichlorobenzene ND 66.7 j.Jg/Kg 11/7/2004 1 :43:00 PM 

1,2-Dichlorobenzene ND 66.7 j.Jg/Kg 11/7/2004 1:43:00 PM 

1,3-Dichlorobenzene ND 66.7 j.Jg/Kg 11/7/2004 1 :43:00 PM 

1,4-Dichlorobenzene ND 66.7 j.Jg/Kg 11/7/2004 1:43:00 PM 

2,4,5-Trichlorophenol ND 333 j.Jg/Kg 11/7/2004 1:43:00 PM 

2,4,6-Trichlorophenol ND 333 j.Jg/Kg 11/7/2004 1 :43:00 PM 

2,4-Dichlorophenol ND 200 j.Jg/Kg 11/7/2004 1 :43:00 PM 

2,4-0imethylphenol NO 200 j.Jg/Kg 11/7/2004 1:43:00 PM 

2,4-Dinitrophenol ND 333 j.Jg/Kg 11/7/2004 1:43:00 PM 

2,4-Dinitrotoluene ND 333 j.Jg/Kg 11/7/2004 1:43:00 PM 

2,6-Dinitrotoluene ND 333 j.Jg/Kg 11/7/2004 1 :43:00 PM 

2-Chloronaphthalene ND 66.7 j.Jg/Kg 11/7/2004 1:43:00 PM 

2-Chlorophenol ND 66.7 j.Jg/Kg 11/7/2004 1 :43 :00 PM 

2-Methylnaphthalene NO 66.7 j.Jg/Kg 11/7/2004 1 :43:00 PM 

2-Methylphenol ND 133 j.Jg/Kg 111712004 1 :43:00 PM 

2-Nitroaniline ND 333 j.Jg/Kg 11/7/2004 1:43:00 PM 

2-Nitrophenol ND 333 j.Jg/Kg 11/7/2004 1 :43:00 PM 

3,3-Dichlorobenzidine ND 333 j.Jg/Kg 11/7/2004 1:43:00 PM 

3-&4-Methylphenol ND 333 j.Jg/Kg 11/7/2004 1 :43:00 PM 

3-Nitroaniline NO 333 j.Jg/Kg 11/7/2004 1:43:00 PM 

4,6-Dinitro-2-methylphenol ND 333 j.Jg/Kg 11/7/2004 1:43:00 PM 

4-Bromophenyl phenyl ether ND 66.7 j.Jg/Kg 11/7/2004 1 :43:00 PM 

4-Chloro-3-methylphenol ND 133 j.Jg/Kg 11/7/2004 1:43:00 PM 

4-Chloroaniline ND 200 j.Jg/Kg 11/7/2004 1 :43:00 PM 

Page 39 of 46 

BZT0104(e)023693 



Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
4-Chlorophenyl phenyl ether ND 66.7 J.lg/Kg 11/7/2004 1 :43:00 PM 

4-Nitroaniline ND 333 J.lg/Kg 11/7/2004 1 :43:00 PM 

4-Nitrophenol ND 333 J.lg/Kg 11/7/2004 1:43:00 PM 

Acenaphthene ND 66.7 J.lg/Kg 11/7/2004 1:43:00 PM 

Acenaphthylene ND 66.7 J.lg/Kg 11/7/2004 1 :43:00 PM 

Anthracene ND 66.7 J.lg/Kg 11/7/2004 1 :43:00 PM 

Benz(a)anthracene ND 66.7 J.lg/Kg 11/7/2004 1 :43:00 PM 

Benzo(a)pyrene ND 66.7 J.lg/Kg 11/7/2004 1 :43:00 PM 

Benzo(b)fluoranthene ND 66.7 J.lg/Kg 11/7/2004 1 :43:00 PM 

Benzo(g,h, i)perylene ND 66.7 J.lg/Kg 11/7/2004 1:43:00 PM 

Benzo(k)fluoranthene ND 66.7 J.lg/Kg 11/7/2004 1:43:00 PM 

Benzoic Acid ND 667 J.lg/Kg 11/7/2004 1:43:00 PM 

Benzyl Alcohol ND 333 J.lg/Kg 11/7/2004 1 :43:00 PM 

Bis(2-chloroethoxy)methane ND 66.7 J.lg/Kg 11/7/2004 1:43:00 PM 

Bis(2-chloroethyl)ether ND 133 J.lg/Kg 11/7/2004 1 :43:00 PM 

Bis(2-chloroisopropyl)ether ND 66.7 1-l9/Kg 11/7/20041:43:00 PM 

Bis(2-ethylhexyl)phthalate ND 66.7 J.lg/Kg 11/7/2004 1:43:00 PM 

Butyl benzyl phthalate ND 66.7 J.lg/Kg 11/7/2004 1 :43:00 PM 

Carbazole ND 66.7 J.lg/Kg 11/7/2004 1 :43:00 PM 

Chrysene ND 66.7 J.lg/Kg 11/7/2004 1 :43:00 PM 

Di-n-butyl phthalate ND 66.7 J.lg/Kg 11/7/2004 1 :43:00 PM 

Di-n-octyl phthalate ND 66.7 I-lg/Kg 11/7/2004 1:43:00 PM 

Dibenz(a,h)anthracene ND 66.7 J.lg/Kg 11/7/2004 1 :43:00 PM 

Dibenzofuran ND 66.7 J.lg/Kg 11/7/2004 1 :43:00 PM 

Diethyl phthalate ND 66.7 J.lg/Kg 11/7/2004 1 :43:00 PM 

Dimethyl phthalate ND 66.7 J.lg/Kg 11/7/20041:43:00 PM 

Fluoranthene ND 66.7 J.lg/Kg 11/7/2004 1 :43:00 PM 

Fluorene ND 66.7 J.l9/Kg 11/7/2004 1 :43:00 PM 

Hexachlorobenzene ND 66.7 J.lg/Kg 11/7/2004 1:43:00 PM 

Hexachlorobutadiene ND 133 J.lg/Kg 11/7/2004 1 :43:00 PM 

Hexachlorocyclopentadiene ND 333 J.lg/Kg 11/7/2004 1 :43:00 PM 

Hexachloroethane ND 133 J.lg/Kg 11/7/2004 1 :43:00 PM 

Indeno(1,2,3-cd)pyrene ND 66.7 J.lg/Kg 11/7/2004 1:43:00 PM 

Isophorone ND 66.7 J.lg/Kg 11/7/2004 1 :43:00 PM 

N-Nitrosodi-n-propylamine ND 133 J.lg/Kg 11/7/20041:43:00 PM 

N-Nitrosodimethylamine ND 66.7 J.lg/Kg 11/7/2004 1:43:00 PM 

N-Nitrosodiphenylamine ND 66.7 J.lg/Kg 11/7/2004 1 :43:00 PM 

Naphthalene ND 66.7 J.lg/Kg 11/7/2004 1:43:00 PM 

Nitrobenzene ND 66.7 J.lg/Kg 11/7/2004 1 :43:00 PM 

Pentachlorophenol ND 333 J.lg/Kg 11/7/2004 1 :43:00 PM 

Phenanthrene ND 66.7 J.lg/Kg 11/7/2004 1:43 :00 PM 

Phenol ND 133 J.lg/Kg 11/7/2004 1 :43:00 PM 

Pyrene ND 66.7 J.lg/Kg 11/7/2004 1 :43:00 PM 

Surr: 2,4,6-Tribromophenol 54.2 57.8-119 S %REC 11/7/2004 1 :43:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
Surr: 2-Fluorobiphenyl 62.6 52.6-93.2 %REC 11/7/2004 1 :43:00 PM 

Surr: 2-Fluorophenol 49.5 40.7-111 %REC 11/7/2004 1 :43:00 PM 

Surr: 4-Terphenyl-d14 68.0 49.8-118 %REC 11/7/2004 1 :43:00 PM 

Surr: Nitrobenzene-d5 48.7 44.8-103 %REC 11/7/2004 1:43:00 PM 

Surr: Phenol-d6 48.8 47.5-117 %REC 11/7/2004 1 :43:00 PM 

VOLA TILES BY GC/MS SW8260B Analyst: seb 
1,1,1,2-Tetrachloroethane NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

1,1,1-Trichloroethane NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

1,1,2,2-Tetrachloroethane NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

1,1,2-Trichloroethane NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

1,1-Dichloroethane NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

1,1-Dichloroethene NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

1,1-Dichloropropene NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

1,2,3-Trichlorobenzene NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

1,2,3-Trichloropropane NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

1,2,4-Trichlorobenzene NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

1,2,4-Trimethylbenzene NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

1 ,2-Dibromo-3-chloropropane NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

1,2-Dibromoethane NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

1,2-Dichlorobenzene NO 10.0 HT ]Jg/Kg 1211/200410:53:00 PM 

1,2-Dichloroethane NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

1,2-Dichloropropane NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

1,3,5-Trimethylbenzene NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

1,3-Dichlorobenzene NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

1,3-Dichloropropane NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

1,4-Dichlorobenzene NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

2,2-Dichloropropane NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

2-Butanone NO 40.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

2-Chlorotoluene NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

2-Hexanone NO 20.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

4-Chlorotoluene NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

4-lsopropyltoluene NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

4-Methyl-2-pentanone NO 40.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

Acetone NO 100 HT ]Jg/Kg 1211/2004 10:53:00 PM 

Benzene NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

Bromobenzene NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

Bromochloromethane NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

Bromodichloromethane NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

Bromoform NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

Bromomethane NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

Carbon disulfide NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

Carbon tetrachloride NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

Chlorobenzene NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

Chloroethane NO 10.0 HT ]Jg/Kg 1211/2004 10:53:00 PM 

Page 41 of 46 

BZT0104(e)023695 



Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 
Project: NW Tenninal Additional Well Install Phase III 

VOLA TILES BY GC/MS SW8260B Analyst: seb 
Chloroform NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

Chloromethane NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

cis-1,2-0ichloroethene NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

cis-1,3-0ichloropropene NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

Oibromochloromethane NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

Oibromomethane NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

Oichlorodifluoromethane NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

Ethylbenzene NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

Hexachlorobutadiene NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

Isopropyl benzene NO 10.0 KT 1J9/Kg 1211/2004 10:53:00 PM 

m,p-Xylene NO 20.0 KT IJg/Kg 1211/2004 10:53:00 PM 

Methyl tert-butyl ether NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

Methylene chloride 60.0 50.0 P,HT IJg/Kg 1211/2004 10:53:00 PM 

n-Butylbenzene NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

n-Propylbenzene NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

Naphthalene NO 10.0 KT jJg/Kg 1211/2004 10:53:00 PM 

o-Xylene NO 10.0 KT 1J9/Kg 1211/2004 10:53:00 PM 

sec-Butyl benzene NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

Styrene NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

tert-Butylbenzene NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

Tetrachloroethene NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

Toluene NO 10.0 KT jJg/Kg 1211/2004 10:53:00 PM 

trans-1,2-0ichloroethene NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

trans-1 ,3-0ichloropropene NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

Trichloroethene NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

Trichlorofluoromethane NO 10.0 KT 1J9/Kg 1211/2004 10:53:00 PM 

Vinyl chloride NO 10.0 KT IJg/Kg 1211/2004 10:53:00 PM 

Surr: 1,2-0ichloroethane-d4 79.9 71.5-112 KT %REC 1211/2004 10:53:00 PM 

Surr: 4-Bromofluorobenzene 91.3 75.7-122 KT %REC 1211/2004 10:53:00 PM 

Surr: Oibromofluoromethane 78.7 64.3-124 KT %REC 1211/2004 10:53:00 PM 

Surr: Toluene-d8 76.5 74.9-120 KT %REC 1211/2004 10:53:00 PM 

Lab ill: 0410156-16 Collection Date: 10/28/2004 11 :50:00 AM 

Client Sample ID: LW044S (5-5.5) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

HOLD PER CLIENT REQUEST PER CLIENT Analyst: ADM 
Hold HOLD 11/4/2004 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

Lab lD: 0410156-17 Collection Date: 10/28/2004 12:10:00 PM 

Client Sample ID: LW044S (12.5-13.5) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

NWTPH-DX NWTPH-DX Analyst: tit 
Diesel 3500 17.7 mg/Kg-dry 11/8/2004 
Lube Oil ND 59.0 mg/Kg-dry 11/8/2004 

Surr: o-Terphenyl 103 50-150 %REC 11/8/2004 

NWTPH-GX NWTPH-GX Analyst: tit 
Gasoline 10800 148 mg/Kg-dry 50 11/2/2004 

Surr: 4-Bromofluorobenzene 92.2 50-150 %REC 50 11/2/2004 

TOTAL METALS BY ICP E6010 Analyst: skc 
Arsenic ND 1.79 mg/Kg 11/8/2004 6:32:59 PM 

Chromium 12.1 0.446 mg/Kg 11/8/2004 6:32:59 PM 

Copper 11.8 0.893 mg/Kg 11/7/2004 12:04:56 AM 
Lead ND 1.79 mg/Kg 11/7/2004 12:04:56 AM 

Nickel 12.8 0.446 mg/Kg 11/7/2004 12:04:56 AM 

Zinc 43.8 0.893 mg/Kg 11/7/2004 12:04:56 AM 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analvst: bda 
1,2,4-Trichlorobenzene ND 66.7 IJg/Kg 11/7/2004 2:14:00 PM 
1,2-Dichlorobenzene ND 66.7 IJg/Kg 11/7/20042:14:00 PM 

1,3-0ichlorobenzene NO 66.7 IJg/Kg 11/7/2004 2:14:00 PM 

1,4-Dichlorobenzene ND 66.7 IJg/Kg 11/7/20042:14:00 PM 
2,4,5-Trichlorophenol ND 333 IJg/Kg 11/7/2004 2:14:00 PM 

2,4,6-Trichlorophenol NO 333 IJg/Kg 11/7/20042:14:00 PM 
2,4-0ichlorophenol ND 200 IJg/Kg 11/7/2004 2:14:00 PM 

2,4-0imethylphenol NO 200 IJg/Kg 11/7/2004 2:14:00 PM 

2,4-0initrophenol ND 333 IJg/Kg 11/7/2004 2:14:00 PM 
2,4-Dinitrotoluene ND 333 IJg/Kg 11/7/2004 2:14:00 PM 

2,6-Dinitrotoluene NO 333 IJg/Kg 11/7/2004 2:14:00 PM 

2-Chloronaphthalene ND 66.7 IJg/Kg 11/7/2004 2:14:00 PM 

2-Chlorophenol NO 66.7 IJg/Kg 11/7/20042:14:00 PM 

2-Methylnaphthalene NO 66.7 IJg/Kg 11/7/2004 2:14:00 PM 
2-Methylphenol ND 133 IJg/Kg 11/7/20042:14:00 PM 

2-Nitroaniline NO 333 IJg/Kg 11/7/2004 2:14:00 PM 
2-Nitrophenol ND 333 IJg/Kg 11/7/20042:14:00 PM 

3,3-Dichlorobenzidine NO 333 IJg/Kg 11/7/2004 2:14:00 PM 

3-&4-Methylphenol NO 333 IJg/Kg 11/7/20042:14:00 PM 
3-Nitroaniline ND 333 IJg/Kg 11/7/20042:14:00 PM 

4,6-Dinitro-2-methylphenol NO 333 IJg/Kg 11/7/2004 2:14:00 PM 

4-Bromophenyl phenyl ether NO 66.7 IJg/Kg 11/7/2004 2:14:00 PM 

4-Chloro-3-methylphenol ND 133 IJg/Kg 11/7/2004 2:14:00 PM 

4-Chloroaniline NO 200 IJg/Kg 11/7/20042:14:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 
Project: NW Tenninal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
4-Chlorophenyl phenyl ether NO 66.7 j.Jg/Kg 11/7/2004 2:14:00 PM 

4-Nitroaniline NO 333 j.Jg/Kg 111712004 2:14:00 PM 

4-Nitrophenol NO 333 j.Jg/Kg 111712004 2:14:00 PM 

Acenaphthene NO 66.7 j.Jg/Kg 111712004 2:14:00 PM 

Acenaphthylene NO 66.7 j.Jg/Kg 111712004 2:14:00 PM 

Anthracene NO 66.7 j.Jg/Kg 111712004 2:14:00 PM 

Benz(a)anthracene NO 66.7 j.Jg/Kg 11/7/2004 2:14:00 PM 

Benzo(a)pyrene NO 66.7 j.Jg/Kg 111712004 2:14:00 PM 

Benzo(b)fluoranthene NO 66.7 j.Jg/Kg 111712004 2:14:00 PM 

Benzo(g,h,i)perylene NO 66.7 j.Jg/Kg 11/7/2004 2:14:00 PM 

Benzo(k)fluoranthene NO 66.7 j.Jg/Kg 11/7/2004 2:14:00 PM 

Benzoic Acid NO 667 j.Jg/Kg 11/7/2004 2:14:00 PM 

Benzyl Alcohol NO 333 j.Jg/Kg 111712004 2:14:00 PM 

Bis(2-chloroethoxy)methane NO 66.7 j.Jg/Kg 11/7/20042:14:00 PM 

Bis(2-chloroethyl)ether NO 133 j.Jg/Kg 111712004 2:14:00 PM 

Bis(2-chloroisopropyl)ether NO 66.7 j.Jg/Kg 111712004 2:14:00 PM 

Bis(2-ethylhexyl)phthalate 159 66.7 j.Jg/Kg 11/7/20042:14:00 PM 

Butyl benzyl phthalate NO 66.7 j.Jg/Kg 11/7/2004 2:14:00 PM 

Carbazole NO 66.7 j.Jg/Kg 11/7/2004 2:14:00 PM 

Chrysene NO 66.7 j.Jg/Kg 111712004 2:14:00 PM 

Oi-n-butyl phthalate NO 66.7 j.Jg/Kg 111712004 2:14:00 PM 

Di-n-octyl phthalate ND 66.7 jJg/Kg 11/7/20042:14:00 PM 

Oibenz(a, h )anthracene NO 66.7 j.Jg/Kg 11/7/2004 2:14:00 PM 

Oibenzofuran NO 66.7 j.Jg/Kg 11/7/2004 2:14:00 PM 

Oiethyl phthalate NO 66.7 j.Jg/Kg 11/7/2004 2:14:00 PM 

Dimethyl phthalate NO 66.7 j.Jg/Kg 111712004 2:14:00 PM 

Fluoranthene NO 66.7 j.Jg/Kg 11/7/2004 2:14:00 PM 

Fluorene 284 66.7 j.Jg/Kg 11/7/2004 2:14:00 PM 

Hexachlorobenzene NO 66.7 j.Jg/Kg 11/7/20042:14:00 PM 

Hexachlorobutadiene NO 133 j.Jg/Kg 11/7/2004 2:14:00 PM 

Hexachlorocyclopentadiene NO 333 j.Jg/Kg 11/7/20042:14:00 PM 

Hexachloroethane NO 133 j.Jg/Kg 11/7/2004 2:14:00 PM 

Indeno(1,2,3-cd)pyrene NO 66.7 j.Jg/Kg 11/7/20042:14:00 PM 

Isophorone NO 66.7 j.Jg/Kg 11/7/2004 2:14:00 PM 

N-Nitrosodi-n-propylamine NO 133 j.Jg/Kg 11/7/20042:14:00 PM 

N-Nitrosodimethylamine NO 66.7 j.Jg/Kg 11/7/2004 2:14:00 PM 

N-Nitrosodiphenylamine NO 66.7 j.Jg/Kg 11/7/2004 2:14:00 PM 

Naphthalene NO 66.7 j.Jg/Kg 11/7/2004 2:14:00 PM 

Nitrobenzene NO 66.7 j.Jg/Kg 11/7/2004 2:14:00 PM 

Pentachlorophenol NO 333 j.Jg/Kg 11/7/2004 2:14:00 PM 

Phenanthrene 215 66.7 j.Jg/Kg 11/7/2004 2:14:00 PM 

Phenol NO 133 j.Jg/Kg 11/7/20042:14:00 PM 

Pyrene NO 66.7 j.Jg/Kg 11/7/2004 2:14:00 PM 

Surr: 2,4,6-Tribromophenol 47.5 57.8-119 S %REC 11/7/2004 2:14:00 PM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 

Project: NW Terminal Additional Well Install Phase III 

SEMlVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
Surr: 2-Fluorobiphenyl 69.4 52.6-93.2 %REC 11/7/2004 2:14:00 PM 

Surr: 2-Fluorophenol 86.6 40.7-111 %REC 111712004 2:14:00 PM 

Surr: 4-Terphenyl-d 14 64.7 49.8-118 %REC 11/7/2004 2:14:00 PM 
Surr: Nitrobenzene-d5 157 44.8-103 S %REC 11/7/2004 2:14:00 PM 

Surr: Phenol-d6 54.3 47.5-117 %REC 11/7/2004 2:14:00 PM 

VOLA TILES BY GC/MS SW8260B Analyst: seb 
1,1,1,2-Tetrachloroethane NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

1,1,1-Trichloroethane NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

1,1,2,2-Tetrachloroethane NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 
1,1,2-Trichloroethane NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

1,1-0ichloroethane NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 
1,1-0ichloroethene NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

1 ,1-0ichloropropene NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

1,2,3-Trichlorobenzene NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

1,2,3-Trichloropropane NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

1,2A-Trichlorobenzene NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

1,2A-Trimethylbenzene NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

1,2-0ibromo-3-chloropropane NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

1,2-0ibromoethane NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 
1,2-Dichlorobenzene NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

1,2-Dichloroethane NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 
1,2-Dichloropropane NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

1,3,5-Trimethylbenzene NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

1,3-Dichlorobenzene NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

1,3-Dichloropropane NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

1 A-Dichlorobenzene NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

2,2-Dichloropropane NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

2-Butanone NO 40.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

2-Chlorotoluene NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 
2-Hexanone NO 20.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

4-Chlorotoluene NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 
4-lsopropyltoluene NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

4-Methyl-2-pentanone NO 40.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

Acetone NO 100 HT j..Ig/Kg 12/2/2004 3:27:00 AM 

Benzene NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

Bromobenzene NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

Bromochloromethane NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

Bromodichloromethane NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

Bromoform NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 
Bromomethane NO 10.0 HT j..Ig/Kg 12/2/2004 3:27:00 AM 

Carbon disulfide NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

Carbon tetrachloride NO ~ 0.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

Chlorobenzene NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 

Chloroethane NO 10.0 HT iJg/Kg 12/2/2004 3:27:00 AM 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. Lab Order: 0410156 
Project: NW Terminal Additional Well Install Phase III 

VOLATILES BY GC/MS SW8260B Analyst: seb 
Chloroform NO 10.0 HT IJg/Kg 12/2/2004 3:27:00 AM 

Chloromethane NO 10.0 HT IJg/Kg 12/2/2004 3:27:00 AM 

cis-1,2-0ichloroethene NO 10.0 HT IJg/Kg 12/2/2004 3:27:00 AM 
cis-1 ,3-0ichloropropene NO 10.0 HT IJg/Kg 12/2/2004 3:27:00 AM 

Oibromochloromethane NO 10.0 HT IJg/Kg 12/2/2004 3:27:00 AM 

Oibromomethane NO 10.0 HT IJg/Kg 12/2/2004 3:27:00 AM 

Oichlorodifluoromethane NO 10.0 HT IJg/Kg 12/2/2004 3:27:00 AM 

Ethylbenzene NO 10.0 HT IJg/Kg 12/2/2004 3:27:00 AM 

Hexachlorobutadiene NO 10.0 HT IJg/Kg 12/2/2004 3:27:00 AM 

Isopropyl benzene 3950 1000 HT IJg/Kg 100 12/2/2004 12:02:00 AM 

m,p-Xylene 31.2 20.0 HT IJg/Kg 1 12/2/2004 3:27:00 AM 

Methyl tert-butyl ether NO 10.0 HT IJg/Kg 12/2/2004 3:27:00 AM 

Methylene chloride 62.0 50.0 P,HT IJg/Kg 12/2/2004 3:27:00 AM 

n-Butylbenzene 206 10.0 HT IJg/Kg 12/2/2004 3:27:00 AM 

n-Propylbenzene 5740 1000 HT IJg/Kg 100 12/2/2004 12:02:00 AM 
c~· 

\,/~aphthatene--"-"" ·········3"90-· 100 "'HT pg/Kg 10- 12/2,"2004'"1A4~00 -AM'---

///l. __ NaPhthalene NO 10.0 HT IJg/Kg 12/2/2004 3:27:00 AM 

o-Xylene NO 10.0 HT IJg/Kg 12/2/2004 3:27:00 AM 
! 

I sec-Butyl benzene 3980 1000 HT IJg/Kg 100 12/2/2004 12:02:00 AM 
( Styrene NO 10.0 HT IJg/Kg 12/2/2004 3:27:00 AM 
I 
I 

tert-Butylbenzene 32.9 10.0 HT IJg/Kg 12/2/2004 3:27:00 AM 
Tetrachloroethene NO 10,0 HT IJg/Kg 12/2/2004 3:27:00 AM 

Toluene 17.9 10.0 HT IJg/Kg 12/2/2004 3:27:00 AM 

trans-1,2-0ichloroethene NO 10.0 HT IJg/Kg 12/2/2004 3:27:00 AM 

trans-1,3-0ichloropropene NO 10.0 HT IJg/Kg 12/2/2004 3:27:00 AM 

Trichloroethene NO 10.0 HT IJg/Kg 12/2/2004 3:27:00 AM 

Trichlorofluoromethane NO 10,0 HT IJg/Kg 12/2/2004 3:27:00 AM 

Vinyl chloride NO 10.0 HT pg/Kg 12/2/2004 3:27:00 AM 
Surr: 1,2-0ichloroethane-d4 76.1 71.5-112 HT %REC 12/2/2004 3:27:00 AM 

Surr: 4-Bromofluorobenzene 409 75.7-122 S,MI %REC 12/2/2004 3:27:00 AM 

Surr: Oibromofluoromethane 75.5 64.3-124 HT %REC 12/2/2004 3:27:00 AM 

Surr: Toluene-d8 81,7 74.9-120 HT %REC 12/2/2004 3:27:00 AM 

( 
\ 
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Specialty Analytical Date: 06-Dec-04 

CLIENT: Time Oil Co. ANALYTICALQCSUMMARYREPORl 
Work Order: 0410156 

Project: NW Telminal Additional Well Install Phase III TestCode: 6010 S 

Sample 10 MBLK SampType: MBLK TestCode: 6010_5 Units: mg/Kg PrepOate: 11/1/2004 Run 10: TJAIR15_041106F 

Client 10: ZZZZZ Batch 10: 12163 TestNo: E6010 Analysis Date: 11/6/2004 SeqNo: 291023 

Analyte Result PQL SPKvalue SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDUmrr Qual 

Arsenic NO 2.00 
Chromium ND 0.500 
Copper NO 1.00 
Lead NO 2.00 
Nickel ND 0.500 
Zinc 0.38 1.00 J 

SamplelD LC5 SampType: LCS TestCode: 6010_5 Units: mg/Kg Prep Date: 11/1/2004 RunlD: T JAIR15_041106F 

ClientlD: ZZZZZ Batch 10: 12163 TestNo: E6010 Analysis Date: 11/6/2004 SeqNo: 291024 

Analyte Result PQL SPKvalue SPK Ref Val %REC LowLimit HighUmit RPD Ref Val %RPD RPDUmit Qual 

Arsenic 99.72 2.00 100 0 99.7 85.1 107 0 0 
Chromium 24.72 0.500 25 0 98.9 84 113 0 0 
Copper 49.25 1.00 50 0 98.5 91.3 111 0 0 
Lead 91.67 2.00 100 0 91.7 84.9 109 0 0 
Nickel 24.57 0.500 25 0 98.3 85.5 112 0 0 
Zinc 50.19 1.00 50 0.38 99.6 86.8 112 0 0 

SamplelD 0410153·01BMS SampType: M5 TestCode: 6010_5 Units: mg/Kg Prep Date: 11/1/2004 Run 10: TJAIR15_041106F 

Client 10: ZZZZZ Batch 10: 12163 TestNo: E6010 Analysis Date: 11/6/2004 Seq No: 291027 

Analyte Result PQL SPKvalue SPK Ref Val o/oREC LowLimit HighUmit RPD Ref Val %RPD RPDUmit Qual 

Arsenic 85.29 1.72 86.21 0 98.9 86.1 109 0 0 
Lead 129.8 1.72 86.21 74.9 63.7 92.1 104 0 0 S,RP 

SamplelD 0410153·01BM5 SampType: M5 TestCode: 6010_5 Units: mg/Kg Prep Date: 11/1/2004 Run 10: TJAIR15_041109C 

OJ I Client 10: ZZZZZ Batch ID: 12163 TestNo: E6010 Analysis Date: 11/9/2004 SeqNo: 291574 

N 
--I Analyte Result PQL SPKvalue SPK Ref Val o/oREC LowLimit HighUmit RPD Ref Val %RPD RPDUmit Qual 
0 ....... 
0 
.j::>,. 011 alifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits B - Analyte detected in the associated Method Blan ,..-... 
CD J - Analyte detected below quanti tat ion limits R - RPD outside accepted recovery limits Page 1 0(26 '-""" 
0 
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CLIENT: 

Work Order: 

Time Oil Co. 

0410156 
ANALYTICALQCSUMMARYREPORl 

Project: NW Tenninal Additional Well Install Phase III TesfCode: 6010_S 

Sample ID 0410153-01 BMS 

Client 10: ZZZZZ 

Analyte 

Chromium 

Copper 

Nickel 

Zinc 

SamplelD 0410153-01BMSD 

Client ID: ZZZZZ 

Analyte 

Arsenic 

lead 

SampType: MS 

Batch ID: 12163 

Result 

747.4 

347.4 

144.4 

1117 

SampType: MSD 

Batch ID: 12163 

Result 

89,75 

146.2 

SamplelD 0410153-01BMSD SampType: MSD 

Client ID: ZZZZZ 

Analyte 

Chromium 

Copper 

Nickel 

Zinc 

Sample ID 0410153-01BDUP 

Client ID: ZZZZZ 

Analyte 

Arsenic 

lead 

Batch ID: 12163 

Result 

826,7 

447,1 

152.1 

1435 

SampType: DUP 

Batch ID: 12163 

Result 

2.922 

72,04 

Oualificrs: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: 6010_S 

TestNo: E6010 

Units: mg/Kg 

PQl SPK value SPK Ref Val 

21,6 

43,1 

21,6 

43,1 

21,55 

43,1 

21,55 

43,1 

TestCode: 6010_S 

TestNo: E6010 

890,3 

534,3 

125.4 

1358 

Units: mg/Kg 

PQl SPKvalue SPK Ref Val 

1,67 

1.67 

83,33 

83,33 

TestCode: 6010_S 

TestNo: E6010 

o 
74,9 

Units: mg/Kg 

PQl SPK value SPK Ref Val 

20,8 

41.7 

20,8 

41,7 

20,83 

41,67 

20.83 

41,67 

TestCode: 6010_S 

TestNo: E6010 

890.3 

534.3 

125.4 

1358 

Units: mg/Kg 

PQl SPK value SPK Ref Val 

1.72 
1,72 

o 
o 

o 
o 

Prep Date: 11/1/2004 

Analysis Date: 11/9/2004 

o/oREC lowLimit HighUmit RPD Ref Val 

-663 

-434 

88.1 

-560 

75 

75.1 

89,3 

86,2 

121 

126 

105 

113 

Prep Date: 11/1/2004 

Analysis Date: 11/6/2004 

o 
o 
o 
o 

O/oREC lowLimit HighUmit RPD Ref Val 

108 

85.6 

86.1 

92,1 

109 

104 

Prep Date: 11/1/2004 

Analysis Date: 11/9/2004 

85,29 

129,8 

%REC lowLimit HighUmit RPD Ref Val 

-306 

-209 

128 

184 

75 

75,1 

89,3 

86,2 

121 

126 

105 

113 

Prep Date: 11/1/2004 

Analysis Date: 11/6/2004 

747.4 

347.4 

144.4 

1117 

o/oREC lowLimit HighUmit RPD Ref Val 

o 
o 

o 
o 

o 
o 

o 
74,9 

RunlD: TJAIRIS_041109C 

SeqNo: 291574 

%RPD RPDUmit Qual 

o 
o 
o 
o 

S,Me 

S,Me 

S,MC 

S,MC 

Run ID: T JAIRIS_041106F 

Seq No: 291028 

%RPD RPDUmit Qual 

5,09 

11,9 

20 

20 S,RP 

Run ID: T JAIRIS_041109C 

Seq No: 291575 

%RPD RPDUmit Qual 

10,1 

25,1 

5.19 

24.9 

20 S,MC 

20 SR,MC 

20 S,MC 

20 SR,MC 

Run ID: T JAIRIS_041106F 

SeqNo: 291026 

%RPD RPDUmit Qual 

200 

3.88 

20 RF 

20 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analvte detected in the associated Method Blan 
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CLIENT: 
Work Order: 

Time Oil Co. 

0410156 
ANALYTICALQCSUMMARYREPORl 

Project: NW Terminal Additional Well Install Phase III TestCode: 6010 S 

Sample 10 0410153-01BDUP 

Client 10: ZZZZZ 

Analyte 

Chromium 

Copper 

Nickel 

Zinc 

Sample 10 CCV 

Client 10: ZZZZZ 

Analyte 

Arsenic 

Chromium 

Copper 

lead 

Nickel 

Zinc 

Sample 10 CCV 

Client 10: ZZZZZ 

Analyte 

Arsenic 

Chromium 

Copper 

lead 

Nickel 

Zinc 

Sample 10 CCV 

Client 10: ZZZZZ 

Analyte 

SampType: DUP 

Batch 10: 12163 

Result 

1005 

585.8 

143.1 

1531 

SampType: CCV 

Batch 10: 12163 

Result 

104.6 

25.86 

49.87 

98.05 

25.75 

50.83 

SampType: CCV 

Batch 10: 12163 

Result 

104.5 

26.05 

50.65 

99.35 

25.83 

51.07 

SampType: CCV 

Batch 10: 12163 

Result 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: 6010_5 

TestNo: E6010 

Units: mg/Kg 

PQl SPKvalue SPK Ref Val 

21.6 

43.1 

21.6 

43.1 

TestCode: 6010_5 

TestNo: E6010 

o 
o 
o 
o 

o 
o 
o 
o 

Units: mg/Kg 

PQl SPK value SPK Ref Val 

2.00 

0.500 

1.00 

2.00 

0.500 

1.00 

100 

25 

50 

100 

25 

50 

TestCode: 6010_5 

TestNo: E6010 

o 
o 
o 
o 
o 
o 

Units: mg/Kg 

PQl SPK value SPK Ref Val 

2.00 

0.500 

1.00 

2.00 

0.500 

1.00 

100 

25 

50 

100 

25 

50 

TestCode: 6010_5 

TestNo: E6010 

PQl SPK value 

o 
o 
o 
o 
o 
o 

Units: mg/Kg 

SPK Ref Val 

Prep Date: 11/1/2004 

Analysis Date: 11/9/2004 

%REC lowLimit HighUmit RPD Ref Val 

o 
o 
o 
o 

o 
o 
o 
o 

o 
o 
o 
o 

Prep Date: 11/1/2004 

Analysis Date: 11/6/2004 

890.3 

534.3 

125.4 

1358 

%REC lowLimit HighUmit RPD Ref Val 

105 

103 

99.7 

98 

103 

102 

90 

90 

90 

90 

90 

90 

110 

110 

110 

110 

110 

110 

Prep Date: 11/1/2004 

Analysis Date: 11/6/2004 

o 
o 
o 
o 
o 
o 

%REC lowLimit HighUmit RPD Ref Val 

104 

104 

101 

99.4 

103 

102 

90 

90 

90 

90 

90 

90 

110 

110 

110 

110 

110 

110 

Prep Date: 11/1/2004 

Analysis Date: 11/7/2004 

o 
o 
o 
o 
o 
o 

%REC lowLimit HighUmit RPD Ref Val 

Run 10: TJAIR15_041109C 

Seq No: 291573 

%RPD RPDUmit 

12.1 

9.20 

13.2 

12.0 

20 

20 

20 
20 

Qual 

Run 10: TJAIR15_041106F 

Seq No: 291032 

%RPD RPDUmit 

o 
o 
o 
o 
o 
o 

Qual 

Run 10: T JAIRIS_041106F 

SeqNo: 291043 

%RPD RPDUmit 

o 
o 
o 
o 
o 
o 

Qual 

Run 10: TJAIRIS_041106F 

SeqNo: 291051 

%RPD RPDUmit Qual 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analvte detected in the associated Method Blan 
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ClIENT: 

WorkOrder: 

Time Oil Co. 

0410156 
ANALYTICALQCSUl\IMARYREPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: 6010_S 

Sample 10 CCV 

Client ID: ZZZZZ 

Analyte 

Copper 

Lead 

Nickel 
Zinc 

Sample 10 CCV 

Client 10: ZZZZZ 

Analyte 

Chromium 

Copper 

Nickel 

Zinc 

Sample ID CCV 

Client 10: ZZZZZ 

Analyte 

Chromium 

Copper 

Nickel 

Zinc 

SamplelO ICB 

Client 10: ZZZZZ 

Analyte 

Chromium 

Copper 

Nickel 

Zinc 

SampType: CCV 

Batch 10: 12163 

Result 

52.91 
104.6 
27.34 
53.29 

SampType: CCV 

Batch 10: 12163 

Result 

24.23 
51.33 
25.99 
51.99 

SampType: CCV 

Batch 10: 12163 

Result 

25.19 
51.34 
26.28 
52.55 

SampType: ICB 

Batch 10: 12163 

Result 

NO 

ND 
NO 

NO 

Oualifiers: ND - Not Detected at the Reporting Limit 

.J - Analyte detected below quantitationlimits 

TestCode: 6010_5 

TestNo: E6010 

Units: mg/Kg 

PQL SPK value SPK Ref Val 

1.00 
2.00 

0.500 
1.00 

50 
100 
25 
50 

TestCode: 6010_5 

TestNo: E6010 

o 
o 
o 
o 

Units: mg/Kg 

PQL SPKvalue SPK Ref Val 

0.500 
1.00 

0.500 
1.00 

25 
50 
25 
50 

TestCode: 6010_5 

TestNo: E6010 

o 
o 
o 
o 

Units: mg/Kg 

PQL SPKvalue SPK Ref Val 

0.500 
1.00 

0.500 
1.00 

25 
50 
25 
50 

TestCode: 6010_5 

TestNo: E6010 

o 
o 
o 
o 

Units: mg/Kg 

PQL SPK value SPK Ref Val 

0.500 
1.00 

0.500 
1.00 

o 
o 
o 
o 

o 
o 
o 
o 

Prep Date: 11/1/2004 

Analysis Date: 11/7/2004 

o/oREC LowLimit HighUmit RPO Ref Val 

106 
105 
109 
107 

90 
90 
90 
90 

110 
110 
110 
110 

Prep Date: 11/1/2004 

Analysis Date: 11/9/2004 

o 
o 
o 
o 

o/oREC LowLimit HighUmit RPO Ref Val 

96.9 
103 
104 
104 

90 
90 
90 
90 

110 

110 
110 
110 

Prep Date: 11/1/2004 

Analysis Date: 11/9/2004 

o 
o 
o 
o 

o/oREC LowLimit HighUmit RPO Ref Val 

101 
103 
105 
105 

90 
90 
90 
90 

110 
110 
110 
110 

Prep Date: 11/1/2004 

Analysis Date: 11/9/2004 

o 
o 
o 
o 

a/oREC LowLimit HighUmit RPD Ref Val 

o 
o 
o 
o 

o 
o 
o 
o 

o 
o 
o 
o 

o 
o 
o 
o 

Run 10: TJAIR15_041106F 

Seq No: 291051 

%RPD RPDUmit 

o 
o 
o 
o 

Qual 

Run 10: T JAIR15_041109C 

SeqNo: 291581 

%RPD RPOUmit 

o 
o 
o 
o 

Qual 

Run 10: TJAIR15_041109C 

SeqNo: 291584 

%RPD RPOUmit 

o 
o 
o 
o 

Qual 

Run 10: TJAIR15_041109C 

SeqNo: 291571 

%RPD RPDUmit 

o 
o 
o 
o 

Qual 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analvte detected in the associated Method Blan 
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CLIENT: Time Oil Co. ANALYTICALQCSUMMARYREPORl 
WorkOrdcr: 0410156 

Project: NW Tenninal Additional Well Install Phase III TesfCode: 6010 S 

Sample 10 ICV SampType: ICV 

Client 10: ZZZZZ Batch 10: 12163 

Analyte Result 

Arsenic 98.25 
Chromium 24.18 
Copper 50.13 
lead 92.15 
Nickel 23.91 
Zinc 48.51 

Sample 10 ICV SampType: ICV 

ClientlD: ZZZZZ Batch 10: 12163 

Analyte Result 

Chromium 24.25 
Copper 51.7 
Nickel 25.45 
Zinc 51.59 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: 6010_5 Units: mg/Kg Prep Date: 11/1/2004 Run 10: TJAIRIS_041106F 

TestNo: E6010 Analysis Date: 11/6/2004 SeqNo: 291020 

PQl SPKvalue SPKRefVal %REC lowLimit HighLimit RPD Ref Val o/oRA) RPDUmit Qual 

2.00 100 0 98.2 90 110 0 0 
0.500 25 0 96.7 90 110 0 0 

1.00 50 0 100 90 110 0 0 
2.00 100 0 92.2 90 110 0 0 

0.500 25 0 95.6 90 110 0 0 
1.00 50 0 97 90 110 0 0 

TestCode: 6010_5 Units: mg/Kg Prep Date: 11/1/2004 Run 10: TJAIRIS_041109C 

TestNo: E6010 Analysis Date: 11/9/2004 SeqNo: 291570 

PQl SPKvalue SPK Ref Val %REC lowLimit HighLimit RPD Ref Val %RPD RPDUmit Qual 

0.500 25 0 97 90 110 0 0 
1.00 50 0 103 90 110 0 0 

0.500 25 0 102 90 110 0 0 
1.00 50 0 103 90 110 0 0 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blan 
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CLIENT: 

Work Order: 

Time Oil Co. 

0410156 
ANALYTICALQCSUMMARYREPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: 8260_S 

Sample 10 MBLK 

Client 10: ZZZZZ 

Analyte 

1,1,1,2-Tetrachloroethane 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,1-Dichloropropene 

1,2,3-Trichlorobenzene 

1,2.3-Trichloropropane 
1,2,4-Trichlorobenzene 

1,2,4-Trimethylbenzene 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3,5-Trimethylbenzene 

1,3-Dichlorobenzene 

1,3-Dichloropropane 

1 ,4-Dichlorobenzene 

2,2-Dichloropropane 

2-Butanone 

2-Chlorotoluene 

2-Hexanone 

4-Chlorotoluene 

4-lsopropyltoluene 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromobenzene 

Bromochloromethane 

SampType: MBLK 

Batch 10: 12342 

Result 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: 8260_5 

TestNo: 5W8260B 

Units: Ilg/Kg 

PQL SPK value SPK Ref Val 

10.0 

10.0 

10.0 
10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

40.0 

10.0 

20.0 

10.0 

10.0 

40.0 

100 

10.0 

10.0 

10.0 

Prep Date: 

AnalysisDate: 12/1/2004 

%REC LowLimit HighLimit RPD Ref Val 

Run 10: 5973J_041201C 

Seq No: 295985 

o/oRPD RPDUmtt Qual 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analvte detected in the associated Method Blan 
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CLIENT: 

Work Order: 

Time Oil Co. 

0410156 
ANALYTICALQCSUMMARYREPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: 8260_S 

SamplelD MBLK SampType: MBLK 

Client 10: ZZZZZ Batch 10: 12342 

Analyte Result 

Bromodichloromethane ND 

Bromoform ND 

Bromomethane ND 
Carbon disulfide ND 

Carbon tetrachloride ND 

Chlorobenzene ND 

Chloroethane NO 

Chloroform ND 

Chloromethane NO 

cis-1,2-Dichloroethene ND 

cis-1,3-Dichloropropene ND 

Oibromochloromethane NO 

Dibromomethane ND 

Dichlorodifiuoromethane ND 

Ethylbenzene NO 

Hexachlorobutadiene ND 

Isopropyl benzene ND 

m,p-Xylene ND 
Methyl tert-butyl ether ND 

Methylene chloride ND 

n-Butylbenzene ND 

n-Propylbenzene ND 

Naphthalene ND 

o-Xylene ND 

sec-Butyl benzene ND 

Styrene ND 

tert-Butylbenzene ND 
Tetrachloroethene ND 

Toluene ND 

trans-1,2-Dichloroethene ND 
trans-1,3-Dichloropropene ND 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: 8260_5 

TestNo: 5W8260B 

Units: f,lg/Kg 

PQL SPKvalue SPK Ref Val 

10.0 

10.0 

10.0 
10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

20.0 

10.0 

50.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

Prep Date: 

AnalysisDate: 12/1/2004 

%REC LowLimit HighLimit RPD Ref Val 

RunlD: 5973J_041201C 

SeqNo: 295985 

%RPD RPDUmit Qual 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analvte detected in the associated Method Blan 
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CLIENT: Time Oil Co. ANALYTICALQCSUMMARYREPORl 
Work Order: 0410156 

Project: NW Tenninal Additional Well Install Phase III TestCode: 8260 S 

Sample 10 MBLK SampType: MBLK 

Client 10: ZZZZZ Batch 10: 12342 

Analyte Result 

T richloroethene NO 

Trichlorofluoromethane NO 

Vinyl chloride NO 
Surr: 1 ,2-0ichloroethane-d4 99.87 

Surr:4-Bromofluorobenzene 97.85 

Surr:Dibromofluoromethane 102.3 

Surr: Toluene-d8 75.67 

Sample 10 LC5 SampType: LC5 

Client 10: ZZZZZ Batch 10: 12342 

Analyte Result 

1,1-Dichloroethene 67.69 

Benzene 66.05 

Chlorobenzene 65.84 

Toluene 63.66 

Trichloroethene 68.58 

Sample 10 0411136·03BM5 SampType: M5 

Client 10: ZZZZZ Batch 10: 12342 

Analyte Result 

1,1-Dichloroethene 46.56 

Benzene 42.58 

Chlorobenzene 38.24 

Toluene 39.72 

Trichloroethene 46.35 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quanti tat ion limits 

TestCode: 8260_5 Units: ~g/Kg Prep Date: Run 10: 5973J_041201C 

TestNo: 5W8260B AnalysisDate: 12/1/2004 Seq No: 295985 

PQL SPKvalue SPK Ref Val %REC LowLimit HighUmit RPD Ref Val %RPD RPOUmit Qual 

10.0 

10.0 

10.0 

0 100 0 99.9 71.5 112 0 0 

0 100 0 97.8 75.7 122 0 0 

0 100 0 102 64.3 124 0 0 

0 100 0 75.7 74.9 120 0 0 

TestCode: 8260_5 Units: ~g/Kg Prep Date: Run 10: 5973J_041201C 

T estNo: 5W8260B Analysis Date: 12/1/2004 SeqNo: 295984 

PQL SPKvalue SPK Ref Val %REC LowLimit HighUmit RPD Ref Val %RPD RPDUmit Qual 

10.0 80 0 84.6 65.4 133 0 0 

10.0 80 0 82.6 78 123 0 0 

10.0 80 0 82.3 79.5 125 0 0 

10.0 80 0 79.6 77.5 132 0 0 

10.0 80 0 85.7 72.4 124 0 0 

TestCode: 8260_5 Units: ~g/Kg Prep Date: Run 10: 5973J_041201C 

TestNo: 5W8260B AnalysisDate: 12/1/2004 Seq No: 295987 

PQL SPKvalue SPK Ref Val %REC LowLimit HighUmit RPD Ref Val %RPD RPDUmit Qual 

10.0 40 0 116 69.2 158 0 0 

10.0 40 0 106 71.7 147 0 0 

10.0 40 1.21 92.6 85.6 148 0 0 

10.0 40 1.25 96.2 75.8 153 0 0 

10.0 40 1.24 113 77.1 138 0 0 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blan 
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CLIENT: 

WorkOrder: 

Time Oil Co. 

0410156 
ANAL YTICAL QC SUMMARY REPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: 8260_S 

Sample 10 0411136-03BMSD SampType: MSD 

ClientlD: ZZZZZ Batch ID: 12342 

Analyte Result 

1,1-0ichloroethene 42.18 

Benzene 39.93 

Chlorobenzene 37.18 
Toluene 39.98 

Trichloroethene 43.54 

Sample 10 CCV SampType: CCV 

Client 10: ZZZZZ Batch 10: 12342 

Analyte Result 

1 ,1-0ichloroethene 3303 

1,2-0ichloropropane 39.96 
Chloroform 41.64 

Ethylbenzene 35.42 

Toluene 33.24 

Vinyl chloride 45.06 

SamplelD CCV SampType: CCV 

Client 10: ZZZZZ Batch 10: 12342 

Analyte Result 

1,1-Dichloroethene 32.44 

1,2-0ichloropropane 38.14 

Chloroform 36.13 
Ethylbenzene 34.53 

Toluene 36.11 

Vinyl chloride 45.96 

Oualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: 8260_S 

TestNo: SW8260B 

Units: Ilg/Kg 

PQL SPK value SPK Ref Val 

10.0 40 0 

10.0 40 0 

10.0 40 1.21 
10.0 40 1.25 

10.0 40 1.24 

TestCode: 8260_S 

TestNo: SW8260B 

Units: Ilg/Kg 

PQL SPK value SPK Ref Val 

10.0 40 0 

10.0 40 0 

10.0 40 0 

10.0 40 0 

10.0 40 0 

10.0 40 0 

TestCode: 8260_S 

TestNo: SW8260B 

PQL SPKvalue 

10.0 40 

10.0 40 

10.0 40 

10.0 40 

10.0 40 

10.0 40 

Units: IJg/Kg 

SPK Ref Val 

0 

0 

0 

0 

0 

0 

'YoREC 

105 

99.8 

89.9 
96.8 

106 

%REC 

82.6 

99.9 

104 

88.6 

83.1 

113 

%REC 

81.1 

95.4 

90.3 

86.3 

90.3 

115 

PrepOate: Run 10: 5973J_041201C 

AnalysisOate: 12/1/2004 SeqNo: 295988 

LowLimit HighUmit RPO Ref Val o/oRPD RPDUmit Qual 

69.2 158 46.56 9.87 20 

71.7 147 42.58 6.42 20 

85.6 148 38.24 2.81 20 

75.8 153 39.72 0.652 20 

77.1 138 46.35 6.25 20 

PrepOate: Run 10: 5973J _ 041201 C 

AnalysisOate: 12/1/2004 SeqNo: 295983 

LowLimit HighLimit RPO Ref Val o/oRPD RPDUmit Qual 

80 120 0 0 

80 120 0 0 

80 120 0 0 

80 120 0 0 

80 120 0 0 

80 120 0 0 

PrepOate: Run 10: 5973J_041201C 

AnalysisDate: 12/1/2004 Seq No: 296021 

LowLimit HighUmit RPO Ref Val o/oRPD RPOUmit Qual 

80 120 0 0 

80 120 0 0 

80 120 0 0 

80 120 0 0 

80 120 0 0 

80 120 0 0 

S - Spike Recovery outside accepted recovery limits 

R - RPO outside accepted recovery limits 

B - Analvte detected in the associated Method Blan 
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CLIENT: Time Oil Co. ANALYTICALQCSUMMARYREPORl 
Work Order: 0410156 

Project: NW Tenninal Additional Well Install Phase III TestCode: 8260_S 

Sample ID CCV SampType: CCV 

ClientlD: ZZZZZ Batch ID: 12342 

Analyte Result 

1,1-Dichloroethene 35.17 

1,2-Dichloropropane 34.29 

Chloroform 34.44 
Ethylbenzene 32.47 

Toluene 34.52 

Vinyl chloride 39.5 

Oualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: 8260_8 Units: Ilg/Kg Prep Date: RunlD: 5973J_041201C 

TestNo: 8W8260B Analysis Date: 12/2/2004 SeqNo: 296417 

PQL 

10.0 

10.0 

10.0 
10.0 

10.0 

10.0 

SPKvalue SPK Ref Val o/oREC Low Limit 

40 0 87.9 80 

40 0 85.7 80 

40 0 86.1 80 

40 0 81.2 80 

40 0 86.3 80 

40 0 98.8 80 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

HighLimit RPD Ref Val %RRJ RPDUmit Qual 

120 0 0 

120 0 0 

120 0 0 
120 0 0 

120 0 0 

120 0 0 

B - Analvte detected in the associated Method Blan 
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CLIENT: 

Work Order: 

Time Oil Co. 

0410156 
ANALYTICALQCSUMMARYREPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: 8270LL_S 

Sample ID MB·12198 

Client 10: ZZZZZ 

Analyte 

1,2,4· Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3,3-Dichlorobenzidine 

3-&4-Methylphenol 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benz(a)anthracene 

SampType: MBLK 

Batch ID: 12198 

Result 

ND 

ND 

ND 

NO 

ND 

ND 

NO 

ND 

ND 

ND 

NO 

ND 

ND 

7.667 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

NO 

Oualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: 8270LL_S 

TestNo: SW8270D 

Units: IJg/Kg 

PQL SPKvalue SPK Ref Val 

66.7 

66.7 

66.7 

66.7 

333 

333 

200 

200 

333 

333 

333 

66.7 

66.7 

66.7 

133 

333 

333 

333 

333 

333 

333 

66.7 

133 

200 

66.7 

333 

333 

66.7 

66.7 

66.7 

66.7 

Prep Date: 11/4/2004 

Ana lysis Date: 11/7/2004 

%REC LowLimit HighLimit RPD Ref Val 

Run 10: 5973G_041107A 

SeqNo: 290728 

%RPD RPDUm~ Qual 

J 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blan 
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CLIENT: 

WorkOrder: 

Time Oil Co. 

0410156 
ANALYTICALQCSUMMARYREPORl 

Project: NW Telminal Additional Well Install Phase III TestCode: 8270LL_S 

Sample 10 MB-12198 SampType: MBLK 

Client 10: ZZZZZ Batch 10: 12198 

Analyte Result 

Benzo(a)pyrene NO 

Benzo(b )fluoranthene NO 

Benzo(g,h,i)perylene NO 
Benzo(k)fluoranthene NO 

BenzoicAcid NO 

BenzylAlcohol NO 
Bis(2-chloroethoxy)methane NO 

Bis(2-chloroethyl)ether NO 

Bis(2-chloroisopropyl)ether NO 
Bis(2-ethylhexyl)phthalate NO 

Butyl benzyl phthalate NO 

Carbazole NO 

Chrysene NO 

Di-n-butyl phthalate NO 

Di-n-octyl phthalate NO 
Dibenz(a,h)anthracene NO 

Dibenzofuran NO 

Diethyl phtha late NO 
Dimethyl phthalate NO 

Fluoranthene NO 

Fluorene NO 
Hexachlorobenzene NO 

Hexachlorobutadiene NO 

Hexachlorocyclopentadiene NO 
Hexachloroethane NO 

Indeno(1,2,3-cd)pyrene NO 

Isophorone NO 
N-Nitrosodi-n-propylamine NO 

N-Nitrosodimethylamine NO 

N-Nitrosodiphenylamine NO 
Naphthalene NO 

Oualifiers: ND - Not Detected at the Reporting Limit 

J . Analyte detected below quantitation limits 

TestCode: 8270ll_S 

TestNo: SW8270D 

Units: IJg/Kg 

PQl SPKvalue SPK Ref Val 

66.7 
66.7 

66.7 
66.7 
667 
333 

66.7 
133 

66.7 
66.7 

66.7 
66.7 
66.7 
66.7 
66.7 
66.7 
66.7 
66.7 
66.7 
66.7 
66.7 
66.7 

133 

333 

133 

66.7 
66.7 
133 

66.7 
66.7 
66.7 

Prep Date: 11/4/2004 

Analysis Date: 11/7/2004 

o/oREC lowLimit HighLimit RPD Ref Val 

Run 10: 5973G_041107A 

Seq No: 290728 

%RPD RPDUmit Qual 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blan 
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CLIENT: 
WorkOrder: 

Time Oil Co. 

0410156 
ANALYTICALQCSUMMARYREPORl 

Project: NWTenninal Additional Well Install Phase III TestCode: 8270LL S 

SamplelD MB-12198 SampType: MBLK 

ClientlD: ZZZZZ Batch ID: 12198 

Analyte Result 

Nitrobenzene 11 

Pentachlorophenol ND 

Phenanthrene ND 
Phenol ND 

Pyrene ND 

Surr:2,4 ,6-Tribromophenol 2862 

Surr: 2-Fluorobiphenyl 3621 

Surr: 2-Fluorophenol 3019 

Surr: 4-Terphenyl-d 14 2919 
Surr: Nitrobenzene-d5 2923 

Surr: Phenol-d6 2951 

SamplelD MB-12368 SampType: MBLK 

ClientlD: ZZZZZ Batch ID: 12368 

Analyte Result 

1,2,4-Trichlorobenzene ND 

1,2-Dichlorobenzene ND 
1,3-Dichlorobenzene ND 

1,4-Dichlorobenzene ND 

2,4 ,5-Trichlorophenol ND 
2,4,6-Trichlorophenol ND 

2,4-Dichlorophenol ND 

2,4-Dimethylphenol ND 
2,4-Dinitrophenol ND 

2,4-Dinitrotoluene ND 

2,6-Dinitrotoluene ND 
2-Chloronaphthalene ND 

2-Chlorophenol ND 

2-Methylnaphthalene ND 
2-Methylphenol ND 

Oualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: 8270LL_S 

TestNo: SW8270D 

Units: ~g/Kg 

PQL SPK value SPK Ref Val 

66.7 

333 

66.7 

133 

66.7 

1.00 
1.00 

100 

1.00 

1.00 

1.00 

3333 
3333 

3333 

3333 

3333 

3333 

TestCode: 8270LL_S 

TestNo: SW8270D 

o 
o 
o 
o 
o 
o 

Units: ~Kg 

PQL SPKvalue SPK Ref Val 

66.7 

66.7 

66.7 

66.7 

333 

333 

200 

200 

333 

333 

333 

66.7 

66.7 

66.7 

133 

Prep Date: 11/4/2004 

Analysis Date: 11/7/2004 

o/oREC LowLimit HighLimit RPD Ref Val 

85.9 57.8 119 0 

109 52.6 93.2 0 

90.6 40.7 111 0 

87.6 49.8 118 0 

87.7 44.8 103 0 

88.5 47.5 117 0 

Prep Date: 12/1/2004 

AnalysisDate: 12/1/2004 

o/oREC LowLimit HighUmit RPD Ref Val 

RunlD: 5973G_041107A 

Seq No: 290728 

%RPD RPOUmit 

0 

0 

0 

0 

0 
0 

Run 10: 5973G_041201A 

Seq No: 296311 

%RPD RPDUmit 

Qual 

J 

S 

Qual 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blan 
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CLIENT: 

Work Order: 

Time Oil Co. 

0410156 
ANALYTICALQCSUMMARYREPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: 8270LL S 

Sample 10 MB-12368 SampType: MBLK 

ClientlO: ZZZZZ Batch 10: 12368 

Analyte Result 

2-Nitroaniline NO 

2-Nitrophenol NO 

3,3-0ichlorobenzidine NO 
3-&4-Methylphenol NO 

3-Nitroaniline NO 

4,6-0initro-2-methylphenol NO 
4-Bromophenyl phenyl ether NO 

4-Chloro-3-methylphenol NO 

4-Chloroaniline NO 
4-Chlorophenyl phenyl ether NO 

4-Nitroaniline NO 

4-Nitrophenol NO 

Acenaphthene NO 

Acenaphthylene NO 

Anthracene NO 

Benz(a)anthracene NO 

Benzo(a)pyrene NO 

Senzo(b )fluoranthene NO 

Benzo(g,h,i)perylene NO 

Benzo(k)fluoranthene NO 

Benzoic Acid NO 

Benzyl Alcohol NO 

Bis(2-chloroethoxy)methane NO 

Bis(2-chloroethyl)ether NO 
Bis(2-chloroisopropyl)ether NO 

Bis(2-ethylhexyl)phthalate 20 

Butyl benzyl phthalate 8133 
Carbazole NO 

Chrysene NO 

Oi-n-butyl phthalate 51.33 

Oi-n-octyl phthalate NO 

Oualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: 8270LL_S 

TestNo: SW8270D 

Units: I-Ig/Kg 

PQL SPKvalue SPK Ref Val 

333 

333 

333 

333 

333 

333 
66.7 

133 

200 

66.7 

333 

333 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

667 

333 

66.7 

133 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

Prep Date: 1211/2004 

Analysis Date: 12/1/2004 

%REC LowLimit HighUm~ RPO Ref Val 

Run 10: 5973G_041201A 

SeqNo: 296311 

%RPD RPOUm~ Qual 

J 

J 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blan 
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CLIENT: 

Work Order: 

Time Oil Co. 

0410156 
ANALYTICALQCSUMMARYREPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: 8270LL_S 

Sample 10 MB-12368 SampType: MBLK 

Client 10: ZZZZZ Batch 10: 12368 

Analyte Result 

Oibenz(a,h)anthracene NO 

Oibenzofuran NO 

Oiethyl phthalate 1091 

Dimethyl phthalate NO 

Fluoranthene NO 

Fluorene NO 

Hexachlorobenzene NO 

Hexachlorobutadiene NO 

Hexachlorocyclopentadiene NO 

Hexachloroethane NO 

Indeno(1,2,3-cd)pyrene NO 

Isophorone NO 

N-Nitrosodi-n-propylamine NO 

N-Nitrosodimethylamine NO 

N-Nitrosodiphenylamine NO 

Naphthalene NO 

Nitrobenzene 12.33 

Pentachlorophenol NO 

Phenanthrene NO 

Phenol NO 

Pyrene NO 

Surr:2,4,6-Tribromophenol 3007 

Surr: 2-Fluorobiphenyl 3956 

Surr: 2-Fluorophenol 3491 

Surr: 4-Terphenyl-d 14 2950 

Surr: Nitrobenzene-d5 3552 

Surr: Phenol-d6 3564 

Oualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: 8270LL_S 

TestNo: SW8270D 

Units: IJ9/Kg 

PQL SPKvalue SPK Ref Val 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

133 

333 

133 

66.7 

66.7 

133 

66.7 

66.7 

66.7 

66.7 

333 

66.7 

133 

66.7 

1.00 

100 

100 

1.00 

100 

100 

3333 

3333 

3333 

3333 

3333 

3333 

0 

0 

0 

0 

0 

0 

Prep Date: 1211/2004 

Analysis Date: 12/1/2004 

o/oREC LowLimit HighLimit RPO Ref Val 

90.2 57.8 119 0 

119 52.6 93.2 0 

105 40.7 111 0 

88.5 49.8 118 0 

107 44.8 103 0 

107 47.5 117 0 

Run 10: 5973G_041201A 

Seq No: 296311 

%RPD RPOUmit 

0 

0 

0 

0 

0 

0 

Qual 

J 

S 

S 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analvte detected in the associated Method Sian 
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CLIENT: 

Work Order: 

Time Oil Co. 

0410156 
ANALYTICALQCSUMMARYREPORl 

Project: NW TenTIinal Additional Well Install Phase III TestCode: 8270LL S 

Sample ID LeS·12198 

Client 10: ZZZZZ 

Analyte 

1,2,4-Trichlorobenzene 

1,4-Dichlorobenzene 

2,4-Dinitrotoluene 

2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Nitrophenol 

Acenaphthene 

N-Nitrosodi-n-propylamine 

Pentachlorophenol 

Phenol 

Pyrene 

Sample ID LeS·12368 

Client ID: ZZZZZ 

Analyte 

1,2,4-Trichlorobenzene 

1,4-Dichlorobenzene 

2,4-Dinitrotoluene 

2-Chlorophenol 

4-Chloro-3-melhylphenol 

4-Nitrophenol 

Acenaphthene 

N-Nitrosodi-n-propylamine 

Pentachlorophenol 

Phenol 

Pyrene 

SampType: LeS 

Batch 10: 12198 

Result 

984 

848 

1290 

1078 

1212 

1287 

1203 

1056 

1105 

1102 

1482 

SampType: LeS 

Batch ID: 12368 

Result 

1212 

1199 

1519 

1429 

1608 

1863 

1434 

1484 

918 

1515 

1358 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quanti tat ion limits 

TestCode: 8270LL_S 

TestNo: SW8270D 

Units: IlglKg 

PQL SPKvalue SPK Ref Val 

66.7 

66.7 

333 
66.7 

133 

333 

66.7 

133 

333 

133 

66.7 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

TestCode: 8270LL_S 

TestNo: SW8270D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Units: IlglKg 

PQL SPK value SPK Ref Val 

66.7 

66.7 

333 

66.7 

133 

333 

66.7 

133 

333 

133 

66.7 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Prep Date: 11/4/2004 

Analysis Dale: 11/7/2004 

%REC LowLimit HighLimit RPD Ref Val 

59 

~.9 

n.4 
~.7 

n.7 
n.2 
n.2 
~.4 

66.3 

66.1 

~.9 

30.9 

31.4 

59.7 

46.2 

47.4 

45.3 

48.2 

42.4 

46.8 

51.1 

56.7 

106 

98.2 

111 

105 

114 

114 

105 

101 

120 

103 

130 

Prep Date: 12/1/2004 

Analysis Date: 12/1/2004 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

%REC LowLimit HighUmit RPD Ref Val 

72.7 

71.9 

91.1 

85.7 

96.5 

112 

86 

89 

55.1 

90.9 

81.5 

30.9 

31.4 

59.7 

46.2 

47.4 

45.3 

48.2 

42.4 

46.8 

51.1 

56.7 

106 

98.2 

111 

105 

114 

114 

105 

101 

120 

103 

130 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

RunlD: 5973G_041107A 

Seq No: 290729 

%RPD RPDUmit 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Run ID: 5973G_041201A 

Seq No: 296313 

%RPD RPDUmrr 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Qual 

Qual 

S " Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B " Analyte detected in the associated Method Blan 
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CLIENT: 

Work Order: 

Time Oil Co. 

0410156 
ANAL YTICAL QC SUMMARYREPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: 8270LL S 

Sample 10 0410104-06AMS 

Client 10: ZZZZZ 

Analyte 

1,2,4-Trichlorobenzene 

1,4-Dichlorobenzene 

2,4-Dinitrotoluene 
2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Nitrophenol 

Acenaphthene 

N-Nitrosodi-n-propylamine 

Pentachlorophenol 

Phenol 

Pyrene 

Sample ID 0410156-08BMS 

Client ID: LW042S (5-5.5) 

Analyte 

1,2,4-Trichlorobenzene 

1,4-Dichlorobenzene 

2,4-Dinitrotoluene 

2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Nitrophenol 

Acenaphthene 

N-Nitrosodi-n-propylamine 

Pentachlorophenol 

Phenol 

Pyrene 

SampType: MS 

Batch 10: 12198 

Result 

975.9 

817.1 

1497 

969.8 

1246 

1020 

1441 

981.4 

1121 

1045 

1699 

SampType: MS 

Batch ID: 12368 

Result 

973.3 

1001 

1755 

1889 

2173 

1933 

1309 

1891 

693 

2252 

1371 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: 8270LL_S 

TestNo: SW8270D 

Units: ~g/Kg-dry Prep Date: 11/4/2004 

Analysis Date: 11/7/2004 

PQl SPK value SPK Ref Val 

92.9 

92.9 

464 
92.9 

185 

464 

92.9 

185 

464 

185 

92.9 

2321 

2321 

2321 
2321 

2321 

2321 

2321 

2321 

2321 

2321 

2321 

TestCode: 8270Ll_S 

TestNo: SW8270D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Units: ~g/Kg 

PQl SPKvalue SPK Ref Val 

66.7 

66.7 

333 

66.7 

133 

333 

66.7 

133 

333 

133 

66.7 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

17.33 

%REC lowLimit HighUmit RPD Ref Val 

42 

~.2 

M.5 
41.8 

~.7 

~.9 

~.1 

~.3 

~.3 

45 

n.2 

31.1 

16.5 

43.4 

36.8 

49.5 

45 

45.1 

45.6 

36.6 

37.7 

42.4 

92.7 

85.6 

118 

103 

119 

111 

102 

94.1 

112 

107 

131 

Prep Date: 12/1/2004 

Analysis Date: 12/2/2004 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

%REC lowLimit HighUmit RPD Ref Val 

58.4 

60.1 

105 

113 

130 

116 

78.5 

113 

41.6 

135 

81.2 

31.1 

16.5 

43.4 

36.8 

49.5 

45 

45.1 

45.6 

36.6 

37.7 

42.4 

92.7 

85.6 

118 

103 

119 

111 

102 

94.1 

112 

107 

131 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

RunlD: 5973G_041107A 

Seq No: 290730 

%RPD RPDUmit 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Run ID: 5973G_041201A 

Seq No: 296316 

%RPD RPDUmit 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Qual 

S 

S 

Qual 

S 
S 
S 

S 

S 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analvte detected in the associated Method Blan 
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CLIENT: 

Work Order: 
Time Oil Co. 

0410156 
ANALYTICALQCSUMMARYREPORl 

Project: NWTenninal Additional Well Install Phase ITT TestCode: 8270LL_S 

Sample ID 0410104-06AMSD SampType: MSD 

Client ID: ZZZZZ 

Analyte 

1,2A-Trichlorobenzene 

1 A-Dichlorobenzene 

2A-Dinitrotoluene 
2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Nitrophenol 

Acenaphthene 

N-Nitrosodi-n-propylamine 

Pentachlorophenol 
Phenol 

Pyrene 

Batch ID: 12198 

Result 

977.7 

853.8 

1163 
894.6 

1012 

770.2 

1246 

906.2 

847.7 
899.7 

1383 

Sample ID 0410156-08BMSD SampType: MSD 

Client ID: LW042S(5-5.5) 

Analyte 

1,2A-Trichlorobenzene 

1 A-Dichlorobenzene 

2A-Dinitrotoluene 

2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Nitrophenol 

Acenaphthene 

N-Nitrosodi-n-propylamine 

Pentachlorophenol 

Phenol 

Pyrene 

Batch ID: 12368 

Result 

1022 

1066 

1721 

2017 

2166 

2117 

1342 

2019 

779.3 

2365 

1220 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analytc dctected below quantitation limits 

TestCode: 8270LL_S 

T estNo: SW8270D 

Units: IJg/Kg-dry Prep Date: 11/4/2004 

Analysis Date: 11/7/2004 

PQL SPKvalue SPK Ref Val 

92.9 

92.9 

464 
92.9 

185 

464 

92.9 

185 

464 
185 

92.9 

2321 

2321 

2321 
2321 

2321 

2321 

2321 

2321 

2321 
2321 

2321 

TestCode: 8270LL_S 

TestNo: SW8270D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Units: IJglKg 

PQL SPK value SPK Ref Val 

66.7 

66.7 

333 

66.7 

133 

333 

66.7 

133 

333 

133 

66.7 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

17.33 

%REC LowLimit HighUmit RPD Ref Val 

~.1 

~.8 

00.1 
~.5 

~.6 

TI.2 
~.7 

39 

~.5 

~.8 

W.6 

31.1 

16.5 

43.4 
36.8 

49.5 

45 

45.1 

45.6 

36.6 
37.7 

42.4 

92.7 

85.6 

118 
103 

119 

111 

102 

94.1 

112 
107 

131 

Prep Date: 12/1/2004 

Analysis Date: 12/2/2004 

975.9 

817.1 

1497 
969.8 

1246 

1020 

1441 

981.4 

1121 
1045 

1699 

'YoREC LowLimit HighUmit RPD Ref Val 

61.3 

63.9 

103 

121 

130 

127 

80.5 

121 

46.8 

142 

72.1 

31.1 

16.5 
43.4 

36.8 

49.5 

45 

45.1 

45.6 

36.6 

37.7 

42.4 

92.7 

85.6 

118 

103 

119 

111 

102 

94.1 

112 

107 

131 

973.3 

1001 
1755 

1889 

2173 

1933 

1309 

1891 

693 

2252 

1371 

Run ID: 5973G_041107A 

Seq No: 290731 

%RPD RPDUmit Qual 

0.190 

4.39 

25.1 
8.07 

20.7 

27.9 

14.5 

7.97 

27.7 
14.9 

20.5 

20 

20 

20 R 
20 

20 SR 

20 SR 

20 

20 S 
20 SR 
20 

20 R 

Run ID: 5973G_041201A 

Seq No: 296317 

%RPD RPDUmit Qual 

4.85 

6.26 

1.96 

6.59 

0.338 

9.07 

2.49 

6.56 

11.7 

4.88 

11.7 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

S 
S 
S 

S 

S 

S - Spike Recovcry outside acccptcd recovcry limits 

R - RPO outside accepted recovery limits 

B - Analyte detected in the associated Method Blan 
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CIJRNT: 

Work Order: 

Time Oil Co. 

0410156 
ANALYTICALQCSUMMARYREPORl 

Project: NW Terminal Additional Well Install Phase III TestCode: 8270LL_S 

Sample 10 CCV·12198 

Client 10: ZZZZZ 

Analyte 

1,4-Dichlorobenzene 

2,4,6-T richlorophenol 

2,4-Dichlorophenol 

2-Nitrophenol 

4-Chloro-3-methylphenol 

Acenaphthene 

Benzo(a)pyrene 

Di-n-octyl phthalate 

Fluoranthene 

Hexachlorobutadiene 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenol 

Sample 10 CCV-12368 

Client 10: ZZZZZ 

Analyte 

1,4-Dichlorobenzene 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2-Nitrophenol 

4-Chloro-3-methylphenol 

Acenaphthene 

Benzo(a)pyrene 

Di-n-octyl phthalate 

Fluoranthene 

Hexachlorobutadiene 

N-Nltrosodiphenylamine 

Pentachlorophenol 

Phenol 

SampType: CCV 

Batch 10: 12198 

Result 

1284 

1328 

1358 

1404 

1366 

1272 

1443 

1403 

1388 

1256 

1429 

1342 

1314 

SampType: CCV 

Batch 10: 12368 

Result 

1640 

1773 

1769 

1879 

1951 

1796 

1954 

1967 

1686 

1610 

1926 

1404 

1881 

Oualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: 8270LL_S 

TestNo: SW8270D 

Units: IJQIKg 

PQl SPKvalue SPK Ref Val 

66.7 

333 

200 

333 

133 

66.7 

66.7 

66.7 

66.7 

133 

66.7 

333 

133 

1333 

1333 

1333 

1333 

1333 

1333 

1333 

1333 

1333 

1333 

1333 

1333 

1333 

TestCode: 8270ll_S 

TestNo: SW8270D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Units: Ilg/Kg 

PQl SPKvalue SPK Ref Val 

66.7 

333 

200 

333 

133 

66.7 

66.7 

66.7 

66.7 

133 

66.7 

333 

133 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Prep Date: 

Analysis Date: 11/7/2004 

%REC lowLimit HighLimit RPD Ref Val 

96.3 

99.6 

102 

105 

102 

95.4 

108 

105 

104 

94.2 

107 

101 

98.6 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

PrepOate: 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

AnalysisDate: 12/1/2004 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o/oREC lowLimit HighUmit RPO Ref Val 

98.4 

106 

106 

113 

117 

108 

117 

118 

101 

96.6 

116 

84.3 

113 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Run 10: 5973G_041107A 

SeqNo: 290727 

%RPD RPDUm~ 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Run 10: 5973G_041201A 

Seq No: 296310 

Qual 

%RPD RPDUmit Qual 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B . Analvte detected in the associated Method Blan 
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CLIENT: Time Oil Co. ANALYTICALQCSUMMARYREPORl 
Work Order: 0410156 

Project: NW Te1l11inal Additional Well Install Phase III TestCode: 8270LL_S 

Sample 10 CCV-12368 SampType: CCV 

Client 10: ZZZZZ Batch 10: 12368 

Analyte Result 

1,4-Dichlorobenzene 1692 

2,4,6-Trichlorophenol 1599 

2,4-Dichlorophenol 1800 
2-Nitrophenol 1889 

4-Chloro-3-methylphenol 1983 

Acenaphthene 1825 

Benzo(a)pyrene 1956 

Di-n-octyl phthalate 1996 

Fluoranthene 1610 
Hexachlorobutadiene 1669 

N-Nitrosodiphenylamine 1979 

Pentachlorophenol 1359 

Phenol 1905 

Oualifiers: ND - Not Detected at thc Reporting Limit 

J - Analytc detectcd below quantitationlimits 

TestCode: 8270LL_S Units: IJgJKg Prep Date: Run 10: 5973G_041201A 

TestNo: SW8270D AnalysisDate: 12/2/2004 SeqNo: 296314 

PQL 

66.7 

333 

200 

333 

133 

66.7 

66.7 

66.7 

66.7 

133 

66.7 

333 

133 

SPKvalue SPK Ref Val %REC LowLimit 

1667 0 102 80 

1667 0 95.9 80 

1667 0 108 80 

1667 0 113 80 

1667 0 119 80 

1667 0 110 80 

1667 0 117 80 

1667 0 120 80 

1667 0 96.6 80 

1667 0 100 80 

1667 0 119 80 

1667 0 81.5 80 

1667 0 114 80 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovcry limits 

HighLimit RPD Ref Val %RPD RPDUmrr Qual 

120 0 0 

120 0 0 

120 0 0 

120 0 0 

120 0 0 

120 0 0 

120 0 0 

120 0 0 

120 0 0 

120 0 0 

120 0 0 

120 0 0 

120 0 0 

B - Analvte dctected in thc associated Method Blan 
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CLIENT: Time Oil Co. ANALYTICALQCSUMMARYREPORl 
Work Order: 0410156 

Project: NWTenninal Additional Well Install Phase III TestCode: NWTPHDX_S 

Sample ID MBLK SampType: MBLK 

ClientlD: ZZZZZ Batch ID: 12213 

Analyte Result 

Diesel ND 

lube Oil ND 

Surr: 0-Terphenyl 37.48 

SamplelD MBLK SampType: MBLK 

ClientlD: ZZZZZ Batch ID: 12213 

Analyte Resull 

Diesel ND 

lube Oil ND 

Surr: 0-Terphenyl 30.58 

SamplelD MBLK SampType: MBLK 

ClientlD: ZZZZZ Batch ID: 12362 

Analyte Result 

Diesel ND 

lube Oil ND 

Surr: 0-Terphenyl 32.83 

SamplelD LCS SampType: LCS 

ClienllD: ZZZZZ Balch ID: 12213 

Analyte Resull 

Diesel 166.3 
lube Oil 188 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: NWTPHDX_S Units: mg/Kg Prep Date: 11/5/2004 RunlD: GC-M_041108E 

TestNa: NWTPH-Dx Analysis Date: 11/8/2004 SeqNa: 291170 

PQl SPKvalue SPK Ref Val %REC lowLimit HighLimit RPD Ref Val %RPD RPDUmit Qual 

1S.0 

SO.O 

1.00 33.33 0 112 SO 1S0 0 0 

TestCade: NWTPHDX_S Units: mg/Kg Prep Date: 11/5/2004 RunlD: GC-M_041110A 

TeslNa: NWTPH-Dx AnalysisDale: 11/10/2004 SeqNo: 291685 

PQl SPKvalue SPK Ref Val o/oREC lawLimit HighUmit RPD Ref Val %RPD RPDUmit Qual 

15.0 
50.0 

1.00 33.33 0 91.8 50 1S0 0 0 

TestCode: NWTPHDX_S Units: mg/Kg Prep Date: 11/30/2004 RunlD: GC-M_041202A 

TestNa: NWTPH-Dx Analysis Date: 12/2/2004 SeqNo: 296610 

PQl SPKvalue SPK Ref Val o/oREC lowLimit HighUmit RPD Ref Val %RPD RPDUmit Qual 

15.0 

50.0 
1.00 33.33 0 98.5 50 150 0 0 

TestCade: NWTPHDX_S Units: mg/Kg Prep Dale: 11/5/2004 RunlD: GC-M_041108E 

TeslNa: NWTPH-Dx Analysis Dale: 11/8/2004 SeqNo: 291171 

PQl SPKvalue SPK Ref Val %REC lowLimit HighUmil RPD Ref Val %RPD RPDUmit Qual 

1S.0 167.6 0 99.2 76.3 122 0 0 
SO.O 167.6 0 112 69.9 127 0 0 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blan 
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CLIENT: 

Work Order: 

Time Oil Co. 

0410156 
ANALYTICAL QC SUMMARYREPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: NWTPHDX_S 

Sample 10 lCS 

Client 10: ZZZZZ 

Analyte 

Diesel 

lube Oil 

Sample 10 lCS 

Client 10: ZZZZZ 

Analyte 

Diesel 

lube Oil 

Sample 10 0410156-03ADUP 

ClientlD: lW041S(1-1.5) 

Analyte 

Diesel 

lube Oil 

Sample 10 0410163-01ADUP 

Client 10: ZZZZZ 

Analyte 

Diesel 

lube Oil 

Sample 10 0411142-01ADUP 

Client 10: ZZZZZ 

Analyte 

Diesel 

lube Oil 

SampType: lCS 

Batch 10: 12213 

Result 

163.8 
185.3 

SampType: lCS 

Batch 10: 12362 

Result 

156.1 
180.6 

SampType: DUP 

Batch 10: 12213 

Result 

NO 

NO 

SampType: DUP 

Batch 10: 12213 

Result 

145.8 
NO 

SampType: DUP 

Batch 10: 12362 

Result 

NO 

NO 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quantilalion limits 

TestCode: NWTPHDX_S Units: mg/Kg 

TestNo: NWTPH-Dx 

Prep Date: 11/5/2004 

Analysis Date: 11/10/2004 

PQl SPK value SPK Ref Val %REC lowLimit HighUmit RPD Ref Val 

15.0 

50.0 

167.6 

167.6 

o 
o 

TestCode: NWTPHDX_S Units: mg/Kg 

TestNo: NWTPH-Dx 

97.7 
111 

76.3 

69.9 

122 
127 

Prep Date: 11/30/2004 

Analysis Date: 12/212004 

o 
o 

PQl SPK value SPK Ref Val 'YoREC lowLimit HighUmit RPD Ref Val 

15.0 
50.0 

167.6 
167.6 

o 
o 

93.1 
108 

TestCode: NWTPHDX_S Units: mg/Kg-dry 

TestNo: NWTPH-Dx 

76.3 
69.9 

122 
127 

Prep Date: 11/5/2004 

Analysis Date: 11/8/2004 

o 
o 

PQl SPKvalue SPK Ref Val %REC lowLimit HighLimit RPD Ref Val 

16.5 
54.8 

o 
o 

o 
o 

TestCode: NWTPHDX_S Units: mg/Kg-dry 

TestNo: NWTPH-Dx 

o 
o 

o 
o 

o 
o 

Prep Date: 11/5/2004 

Analysis Date: 11/8/2004 

o 
o 

PQl SPKvalue SPK Ref Val %REC lowLimit HighUmit RPD Ref Val 

17.9 
59.6 

o 
o 

o 
o 

TestCode: NWTPHDX_S Units: mg/Kg-dry 

TestNo: NWTPH-Dx 

o 
o 

PQl SPK value SPK Ref Val %REC 

19.8 
66.1 

o 0 
o 0 

o 
o 

o 
o 

o 
o 

Prep Date: 11/30/2004 

Analysis Date: 12/2/2004 

172.7 
o 

lowLimit HighUmit RPD Ref Val 

o 
o 

o 
o 

o 
o 

Run 10: GC-M_041110A 

SeqNo: 291686 

%RPD RPOUm~ 

o 
o 

Run 10: GC-M_041202A 

SeqNo: 296611 

o/oRPD RPOUm~ 

o 
o 

Run 10: GC-M_041108E 

SeqNo: 291188 

o/oRPD RPOUm~ 

o 
o 

20 
20 

Run 10: GC-M_041108E 

SeqNo: 291189 

o/oRPD RPDUm~ 

16.9 
o 

20 
20 

Run 10: GC-M_041202A 

Seq No: 296633 

o/oRPD RPDUm~ 

o 20 
o 20 

Qual 

Qual 

Qual 

Qual 

Qual 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analvte detected in the associated Method Blan 
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CLIENT: 

WorkOrdcr: 

Time Oil Co. 

0410156 
ANALYTICAL QC SUMMARYREPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: NWTPHDX_S 

SamplelD 0411142-02ADUP 

Client 10: ZZZZZ 

Analyte 

Diesel 

Lube Oil 

Sample 10 CCV 

Client 10: ZZZZZ 

Analyte 

Diesel 

Lube Oil 

Sample 10 CCV 

Client ID: ZZZZZ 

Analyte 

Diesel 

Lube Oil 

Sample 10 CCV 

Client 10: ZZZZZ 

Analyte 

Diesel 

Lube Oil 

Sample 10 CCV 

Client 10: ZZZZZ 

Analyte 

Diesel 

Lube Oil 

SampType: DUP 

Batch 10: 12362 

Result 

NO 

NO 

SampType: CCV 

Batch 10: 12213 

Result 

704.3 
397 

SampType: CCV 

Batch 10: 12213 

Result 

676.8 
395.4 

SampType: CCV 

Batch 10: 12213 

Result 

340.1 
368.5 

SampType: CCV 

Batch 10: 12213 

Result 

343.6 
352.2 

Oualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: NWTPHDX_S Units: mg/Kg-dry 

TestNo: NWTPH-Dx 

Prep Date: 11/30/2004 

AnalysisDate: 12/2/2004 

PQL 

20.3 
67.7 

SPKvalue SPK Ref Val 

o 
o 

o 
o 

TestCode: NWTPHDX_S Units: mg/Kg 

TestNo: NWTPH-Dx 

PQL 

15.0 
50.0 

SPKvalue SPK Ref Val 

667.9 
339.3 

o 
o 

TestCode: NWTPHDX_S Units: mg/Kg 

TestNo: NWTPH-Dx 

PQL 

15.0 
50.0 

SPK value SPK Ref Val 

667.9 
339.3 

o 
o 

TestCode: NWTPHDX_S Units: mg/Kg 

TestNa: NWTPH-Dx 

PQL 

15.0 
50.0 

SPKvalue SPK Ref Val 

334 
333.3 

o 
o 

TestCode: NWTPHDX_S Units: mg/Kg 

TestNo: NWTPH-Dx 

PQL 

15.0 
50.0 

SPKvalue SPK Ref Val 

334 0 
333.3 0 

%REC LowLimit HighLimit RPD Ref Val 

o 
o 

o 
o 

Prep Date: 

o 
o 

Analysis Date: 11/8/2004 

o 
o 

%REC LowLimit HighUmit RPD Ref Val 

105 
117 

85 
85 

Prep Date: 

115 
115 

Analysis Date: 11/8/2004 

o 
o 

%REC LowLimit HighUmit RPD Ref Val 

101 
117 

85 
85 

Prep Date: 

115 
115 

Analysis Date: 11/10/2004 

o 
o 

%REC LowLimit HighUmit RPD Ref Val 

102 
111 

%REC 

103 
106 

85 
85 

Prep Date: 

115 
115 

Analysis Date: 11/10/2004 

o 
o 

LowLimit HighUmit RPD Ref Val 

85 
85 

115 
115 

o 
o 

Run 10: GC-M_041202A 

SeqNo: 296634 

%RPD RPDUmit 

o 
o 

20 
20 

Run 10: GC-M_D41108E 

SeqNo: 291172 

%RPD RPDUmit 

o 
o 

Run 10: GC-M_041108E 

SeqNo: 291190 

%RPD RPDUmit 

o 
o 

Run 10: GC-M_041110A 

SeqNo: 291687 

%RPD RPDUmit 

o 
o 

Run 10: GC-M_041110A 

SeqNo: 291695 

%RPD 

o 
o 

RPDUmit 

Qual 

Qual 

SC 

Qual 

SC 

Qual 

Qual 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blan 
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CTJRNT: 

Work Order: 

Time Oil Co. 

0410156 
ANALYTICALQCSUMMARYREPORl 

Project: NWTenninal Additional Well Install Phase III TestCode: NWTPHDX_S 

Sample ID CCV SampType: CCV 

ClientlD: ZZZZZ Batch ID: 12362 

Analyte Result 

Diesel 685.4 
Lube Oil 228.5 

SamplelD CCV SampType: CCV 

ClientlD: ZZZZZ Batch ID: 12362 

Analyte Result 

Diesel 676.2 
Lube Oil 216.5 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: NWTPHDX_S Units: mg/Kg Prep Date: RunlD: GC-M_041202A 

TestNo: NWTPH-Dx Analysis Date: 12/2/2004 SeqNo: 296612 

PQL SPKvalue SPK Ref Val %REC LowLimit HighUmit RPD Ref Val %RPD RPDUmit Qual 

15.0 667.9 0 103 85 115 0 0 
50.0 250 0 91.4 85 115 0 0 

TestCode: NWTPHDX_S Units: mg/Kg Prep Date: RunlD: GC-M_ 041202A 

TestNo: NWTPH-Dx Analysis Date: 12/2/2004 SeqNo: 296635 

PQL SPKvalue SPK Ref Val %REC LowLi.mit HighLimit RPD Ref Val o/oRPD RPDUmit Qual 

15.0 667.9 0 101 85 115 0 0 
50.0 250 0 86.6 85 115 0 0 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blan 
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CLIENT: 

Work Order: 

Time Oil Co. 

0410156 
ANALYTICALQCSUMMARYREPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: NWTPHGX_S 

SamplelD MBLK SampType: MBLK 

ClientlD: ZZZZZ Batch ID: 12161 

Analyte Result 

Gasoline ND 

Surr:4-Bromofluorobenzene 104.5 

SamplelD MBLK SampType: MBLK 

ClientlD: ZZZZZ Batch ID: 12161 

Analyte Result 

Gasoline ND 

Surr:4-Bromofluorobenzene 99.89 

SamplelD lCS SampType: LCS 

ClientlD: ZZZZZ Batch ID: 12161 

Analyte Result 

Gasoline 34.43 

SamplelD 0410156-02AOUP SampType: OUP 

ClientlD: lW041S(0-0.5) Batch ID: 12161 

Analyte Result 

Gasoline ND 

SamplelD 0410156-03AOUP SampType: OUP 

ClientlD: LW041S(1-1.5) Batch ID: 12161 

Analyte Result 

Gasoline ND 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: NWTPHGX_S Units: mg/Kg 

TestNo: NWTPH-Gx 

PQl 

2.50 

1.00 

SPKvalue SPK Ref Val 

100 o 

TestCode: NWTPHGX_S Units: mg/Kg 

TestNo: NWTPH-Gx 

PQl 

2.50 

1.00 

SPKvalue SPK Ref Val 

100 o 

TestCode: NWTPHGX_S Units: mg/Kg 

TestNo: NWTPH-Gx 

PQl SPKvalue SPK Ref Val 

2.50 30 o 

Prep Date: 11/1/2004 

Analysis Date: 11/1/2004 

%REC lowLimit HighUmit RPD Ref Val 

105 50 150 

Prep Date: 11/1/2004 

Analysis Date: 11/2/2004 

o 

%REC lowLimit HighUmit RPD Ref Val 

99.9 50 150 

Prep Date: 11/1/2004 

Analysis Date: 11/1/2004 

o 

%REC lowLimit HighUmit RPD Ref Val 

115 53.5 121 o 

TestCode: NWTPHGX_S Units: mg/Kg-dry 

TestNa: NWTPH-Gx 

Prep Date: 11/1/2004 

Analysis Date: 11/1/2004 

PQl SPKvalue SPK Ref Val %REC lowLimit HighUmit RPD Ref Val 

2.74 o o o o o o 

TestCode: NWTPHGX_S Units: mg/Kg-dry 

TestNa: NWTPH-Gx 

Prep Date: 11/1/2004 

Analysis Date: 11/1/2004 

PQl SPKvalue SPK Ref Val "IoREC lowLimit HighUmit RPD Ref Val 

2.74 o 0 o 0 0 0 

Run ID: GC-H_041101A 

SeqNo: 288635 

%RPD RPDUmit 

0 

RunlD: GC-H_041102A 

Seq No: 288955 

%RPD RPDUmit 

0 

RunlD: GC-H_041101A 

SeqNo: 288636 

%RPD RPDUmit 

0 

RunlD: GC-H_041101A 

SeqNo: 288653 

%RPD RPDUmit 

0 20 

RunlD: GC-H_041101A 

SeqNo: 288654 

%RPD RPDUmit 

0 20 

Qual 

Qual 

Qual 

Qual 

Qual 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analvte detected in the associated Method Blan 
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CLIENT: Time Oil Co. ANALYTICALQCSUMMARYREPORl 
WorkOrder: 0410156 

Project: NW Tenninal Additional Well Install Phase III TestCode: NWTPHGX_S 

Sample ID CCV SampType: CCV 

ClientlD: ZZZZZ Batch ID: 12161 

Analyte Result 

Gasoline 2212 

Sample ID CCV SampType: CCV 

ClientlD: ZZZZZ Batch ID: 12161 

Analyte Result 

Gasoline 2828 

Sample ID CCV SampType: CCV 

ClientlD: ZZZZZ Batch ID: 12161 

Analyte Result 

Gasoline 2369 

Sample 10 CCV SampType: CCV 

Client 10: ZZZZZ Batch ID: 12161 

Analyte Result 

Gasoline 2845 

Oualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: NWTPHGX_S Units: mg/Kg Prep Date: RunlD: GC-H_041101A 

TestNo: NWTPH-Gx Analysis Date: 11/1/2004 SeqNo: 288637 

PQL SPKvalue SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDUmit Qual 

2.50 2000 0 111 80 120 0 0 

TestCode: NWTPHGX_S Units: mg/Kg Prep Date: RunlD: GC-H_041101A 

T estNo: NWTPH-Gx Analysis Date: 11/1/2004 Seq No: 288655 

PQL SPKvalue SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDUmit Qual 

2.50 2500 0 113 80 120 0 0 

TestCode: NWTPHGX_S Units: mg/Kg Prep Date: RunlD: GC-H_041102A 

TestNo: NWTPH-Gx Analysis Date: 11/2/2004 SeqNo: 288956 

PQL SPKvalue SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPOUmit Qual 

2.50 2500 0 94.8 80 120 0 0 

TestCode: NWTPHGX_S Units: mg/Kg Prep Date: Run 10: GC-H_041102A 

TestNo: NWTPH-Gx Analysis Date: 11/2/2004 Seq No: 288958 

PQL SPKvalue SPK Ref Val o/oREC LowLimit HighLimit RPD Ref Val %RPD RPOUmit Qual 

2.50 3000 0 94.8 80 120. 0 0 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blan 
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KEY TO FLAGS 

A This sample contains a Gasoline Range Organic not identified as a specific hydrocarbon product. The result was quantified 
against gasoline calibration standards 

A 1 This sample contains a Diesel Range Organic not identified as a specific hydrocarbon product. The result was quantified 
against diesel calibration standards. 

A2 This sample contains a Lube Oil Range Organic not identified as a specific hydrocarbon product. The result was quantified 
against a lube oil calibration standard. 

A3 The result was determined to be Non-Detect based on hydrocarbon pattern recognition. The product was carry-over from 
another hydrocarbon type. 

B The blank exhibited a positive result great than the reporting limit for this compound. 

CN See Case Narrative. 

CR Result for this analyte maybe biased due to interferences. 

D Result is based from a dilution. 

E Result exceeds the calibration range for this compound. The result should be considered as estimate. 

F The positive result for this hydrocarbon is due to single component contamination. The product does not match any 
hydrocarbon in the fuels library. 

G Result may be biased high due to biogenic interferences. Clean up is recommended. 

H Sample was analyzed outside recommended hold time. 

J The result for this analyte is between the MFL and the PQL and should be considered as estimated concentration. 

K Diesel result is biased high due to amount of Oil contained in the sample. 

L Diesel result is biased high due to amount of Gasoline contained in the sample. 

M Oil result is biased high due to amount of Diesel contained in the sample. 

MC Sample concentratIOn is greater than 4x the spiked value, the spiked value is considered insignificant. 

MI Result is outside control limits due to matrix interference. 

MSA Value determined by Method of Standard Addition. 

o Laboratory Control Standard (LCS) exceeded laboratory control limits, but meets CCV criteria. Data meets EPA 
requirements. 

P Detection levels of Methylene Chloride may be laboratory contamination, due to previous analysis or background levels. 

Q Detection levels elevated due to sample matrix. 

R RPD control limits were exceeded. 

RF Duplicate failed due to result being at or near the method-reporting limit. 

S Recovery is outside control limits. 

SC Closing CCV exceeded high recovery control limits, but associated samples are non-detect. Data meets EPA requirements. 

* The result for this parameter was greater that the maximum contaminant level of the TCLP regulatory limit. 

BZT0104(e)023727 
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Specialty Analytical 

/ ~ 

November 16,2004 

Mark Chandler 
Time Oil Co. 
2737 West Commodore Way 

Seattle, W A 98199-1257 

TEL: (206) 285-2400 

FAX (206) 285-7833 

RE: NW Terminal Additional Well Install Phase 

Dear Mark Chandler: Order No.: 0411033 

19761 S.W. 95th Place 
Tualatin, OR 97062 

(503) 612-9007 
Fax (503) 612-8572 

1 (877) 612-9007 

DEC - 9 2004 

Specialty Analytical received 7 samples on 1114/2004 for the analyses presented in the 
following report. 

There were no problems with the analysis and all data for associated QC met EPA or laboratory 
specifications except where noted in the Case Narrative, or as qualified with flags. Results 
apply only to the samples analyzed. Without approval of the laboratory, the reproduction of this 
report is only permitted in its entirety. 

If you have any questions regarding these tests, please feel free to call. 

Sincerely, 

Ned Engleson 

Project Manager 

cc: 
Terry McGoorty @ Landau Associates 

SPecialty Analytical, An Oregon Corporation 

BZT0104(e)023728 
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I A LANDAU 0 Portland (Tigard) (503) 443-6010 
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Page I~ I 
-7~---

/ Testing Parameters 
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Specialty Analytical 

Lab Order: 

Client: 

Project: 

Sample ID 

0411033-0IA 

0411033-02A 

0411033-02B 

0411033-03A 

0411033-03B 

0411033-04A 

0411033-04B 

0411033-0SA 

0411033-05B 

0411033-06A 

0411033 

Time Oil Co. 

NWTerminal Additional Well Jnst 

Client Sample ID 

L W040A(20-21) 

LW040S (21-21.5; 

L W04SD (27 -28) 

LW036D(7-8) 

LW037D(6-7) 

L W038D(7-8) 

Collection Date 

111112004 I :30:00 PM 

11!11200410:30:00AM 

11/1/20044:ISOOPM 

1112/2004 10:20:00 AM 

11/2/2004 I :2S:00 PM 

11/2120043 :00:00 PM 

Matrix 

Soil 

TestName 

HOLD per Client Request 

NWTPH-Dx 

NWTPH-Gx 

PERCENT MOISTURE 

SEMI-VOLA TTLEORGANICS 

Total Metals by fCP 

Total Metals by ICP 

NWTPH-Dx 

NWTPH-Gx 

PERCENT MOISTURE 

SEMI -VOLA TTLEORGANICS 

Total Metals by ICP 

Total Metals by fCP 

NWTPH-Dx 

NWTPH-Gx 

PERCENT MOISTURE 

SEMI-VOLA TTLEORGANICS 

Total Metals by ICP 

Total Metals by ICP 

NWTPTT-Dx 

NWTPH-Gx 

PERCENT MOISTURE 

SEMI-VOLA TTLEORGANICS 

Total Metals by ICP 

Total Metals by ICP 

NWTPH-Dx 

NWTPI-f-Gx 

PERCENT MOISTURE 

J6-Nov-04 

DATESREPORT 

TCLPDate Prep Date Analvsis Dal 

11/4/200' 

111812004 11/111200, 

111412004 11IS1200' 

1119/200' 

11/9/2004 11191200' 

11/5/2004 11/10/200, 

111SI2()04 1 II11/2()0' 

11/8/2004 11111/200, 

11/4/20()4 1115/200' 

1119/200' 

11/9/2004 11191200' 

111512004 111111200, 

I1/S12004 1111 0/200, 

11/8/2004 111111200, 

11/4/2004 IIISI200' 

11191200' 

1119/2004 1119/200' 

11/512004 111 11/200, 

I 1/5/2004 11110/200, 

11/8/2004 11/11/200, 

11/4/2004 Il1S1200' 

1119/200' 

11/9/2004 1119/200' 

11/5/2004 11/10/200, 

11/5/2004 11111/200, 

1118/2004 11111/200, 

11/4/2004 11/51200' 

1119/200' 

Page I of2 
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Specialty Analytical 

Lab Order: 

Client: 

Project: 

Sample ID 

0411033-06B 

0411033-07A 

0411033-07B 

0411033 

Time Oil Co. 

NW Terminal Additional Well Inst 

Client Sample ID Collection Date 

LW038D(7-8) 1112120043:00:00 PM 

LW039D(5-6) 11/312004 I 0:00:00 AM 

Matrix 

Soil 

Test Nam(' 

SEMI-VOLA TILEORGANICS 

Total Metals by ICP 

Total Metals by ICP 

NWTPH-Dx 

NWTPH-Gx 

NWTPH-Gx 

PERCENT MOISTURE 

SEMI-VOLA TILEORGANICS 

Total Metals byICP 

Total Metals by ICP 

16-Nov-04 

DATES REPORT 

TCLPDatc Prep Date Analvsis Dal 

11/10/2004 11/111200, 

11/5/2004 II II 01200, 

1115/2004 111111200, 

1118/2004 111111200, 

111412004 11151200' 

11/4/2004 11/51200' 

11/9/200' 

11/10/2004 11/111200, 

1115/2004 11/10/200, 

11/5/2004 111111200, 

Page 2 of2 



Specialty Analytical 

CLIENT: Time Oil Co. 

Project: NW Terminal Additional Well Install Phase III 

Lab ID: 0411033-01 

Client Sample 10: LW040A (20-21) 

Date: J6-Nov-04 

Lab Order: 0411033 

Collection Date: 111112004 1 :30:00 PM 

Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

HOLD PER CLIENT REQUEST 
Hold HOLD 

PER CLIENT Analvst: ADM 
11/4/2004 

Page 1 of 19 
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Specialty Analytical Date: J6-Nov-04 

CLIENT: Time Oil Co. Lab Order: 0411033 

Project: NW Tenninal Additional Well Install Phase III 

Lab ID: 0411033-02 Collection Date: 111112004 10:30:00 AM 

Client Sample ID: LW040S (21-21.5) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

NWTPH-DX NWTPH-DX Analyst: tit 
Diesel NO 17.4 mg/Kg-dry 11/11/2004 

Lube Oil NO 57.9 mg/Kg-dry 11/11/2004 

Surr: o-Terphenyl 69.4 50-150 %REC 11/11/2004 

NWTPH-GX NWTPH-GX Analyst: tit 
Gasoline NO 2.89 mg/Kg-dry 11/5/2004 

Surr: 4-Bromofluorobenzene 106 50-150 %REC 11/5/2004 

TOTAL METALS BY ICP E6010 Analyst: skc 
Arsenic NO 1.61 mg/Kg 11/10/20046:45:13 PM 

Chromium 12.8 0.403 mg/Kg 11/11/20045:15:30 PM 

Copper 12.3 0.806 mg/Kg 11/10/20046:45:13 PM 

Lead NO 1.61 mg/Kg 11/11/20045:15:30 PM 

Nickel 14,5 0.403 mg/Kg 11/11/20045:15:30 PM 

Zinc 50.0 0,806 mg/Kg 11/10/2004 6:45:13 PM 

SEMIVOLA TILE ORGANICS BY GC/MS SW8270D Analyst: bda 

" ,2,4-Trichlorobenzene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

1.2-Dichlorobenzene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

~ ,3-Dichlorobenzene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

1 A-Dichlorobenzene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

2,4,5-Trichlorophenol NO 333 ~g/Kg 11/9/2004 4:52:00 PM 

2,4,6-Trichlorophenol NO 333 ~g/Kg 11/9/2004 4:52:00 PM 

2,4-Dichlorophenol NO 200 ~g/Kg 11/9/2004 4:52:00 PM 

2,4-Dimethylphenol NO 200 ~g/Kg 11/9/2004 4:52:00 PM 

2,4-Dinitrophenol NO 333 jJg/Kg 11/9/2004 4:52:00 PM 

2,4-Dinitrotoluene NO 333 ~g/Kg 11/9/2004 4:52:00 PM 

2,6-Dinitrotoluene NO 333 ~g/Kg 11/9/2004 4:52:00 PM 

2-Chloronaphthalene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

2-Chlorophenol NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

2-Methylnaphthalene NO 66.7 jJg/Kg 11/9/2004 4:52:00 PM 

2-Methylphenol NO 133 ~g/Kg 11/9/2004 4:52:00 PM 

2-Nitroaniline NO 333 ~g/Kg 11/9/2004 4:52:00 PM 

2-Nitrophenol NO 333 ~g/Kg 11/9/2004 4:52:00 PM 

3,3-Dichlorobenzidine NO 333 ~g/Kg 11/9/2004 4:52:00 PM 

3-&4-Methylphenol NO 333 ~g/Kg 11/9/2004 4:52:00 PM 

3-Nitroaniline NO 333 ~g/Kg 11/9/2004 4:52:00 PM 

4,6-Dinitro-2-methylphenol NO 333 ~g/Kg 11/9/2004 4:52:00 PM 

4-Bromophenyl phenyl ether NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

4-Chloro-3-methylphenol NO 133 jJg/Kg 11/9/2004 4:52:00 PM 

4-Chloroaniline NO 200 ~g/Kg 11/9/2004 4:52:00 PM 
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Specialty Analytical Date: J6-Nov-04 

CLIENT: Time Oil Co. Lab Order: 0411033 

Project: NW Terminal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
4-Chlorophenyl phenyl ether NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

4-Nitroaniline NO 333 ~g/Kg 11/9/2004 4:52:00 PM 

4-Nitrophenol NO 333 ~g/Kg 11/9/2004 4:52:00 PM 

Acenaphthene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Acenaphthylene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Anthracene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Benz(a)anthracene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Benzo(a)pyrene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Benzo(b )fluoranthene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Benzo(g,h,i)perylene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Benzo(k)fluoranthene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Benzoic Acid NO 667 ~g/Kg 11/9/2004 4:52:00 PM 

Benzyl Alcohol NO 333 ~g/Kg 11/9/2004 4:52:00 PM 

Bis(2-chloroethoxy)methane NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Bis(2-chloroethyl)ether NO 133 ~g/Kg 11/9/2004 4:52:00 PM 

Bis(2-chloroisopropyl)ether NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Bis(2-ethylhexyl)phthalate NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Butyl benzyl phthalate NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Carbazole NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Chrysene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Oi-n-butyl phthalate NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Oi-n-octyl phthalate NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Oibenz(a,h)anthracene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Oibenzofuran NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Oiethyl phthalate NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Dimethyl phthalate NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Fluoranthene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Fluorene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Hexachlorobenzene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Hexachlorobutadiene NO 133 ~g/Kg 11/9/2004 4:52:00 PM 

Hexachlorocyclopentadiene NO 333 ~g/Kg 11/9/2004 4:52:00 PM 

Hexachloroethane NO 133 ~g/Kg 11/9/2004 4:52:00 PM 

Indeno(1,2,3-cd)pyrene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Isophorone NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

N-Nitrosodi-n-propylamine NO 133 ~g/Kg 11/9/2004 4:52:00 PM 

N-Nitrosodimethylamine NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

N-Nitrosodiphenylamine NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Naphthalene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Nitrobenzene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Pentachlorophenol NO 333 ~g/Kg 11/9/2004 4:52:00 PM 

Phenanthrene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Phenol NO 133 ~g/Kg 11/9/2004 4:52:00 PM 

Pyrene NO 66.7 ~g/Kg 11/9/2004 4:52:00 PM 

Surr: 2,4,6-Tribromophenol 51.9 5'1.8-119 S %REC 11/9/2004 4:52:00 PM 
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Specialty Analytical 

CLIENT: Time Oil Co. 

Project: NW Tenninal Additional Well Install Phase III 

SEMIVOLA TILE ORGANICS BY GC/MS SW8270D 
Surr: 2-Fluorobiphenyl 63.0 52.6-93.2 

Surr: 2-Fluorophenol 52.9 40.7-111 

Surr: 4-Terphenyl-d 14 62.9 49.8-118 
Surr: Nitrobenzene-d5 55.6 44.8-103 

Surr: Phenol-d6 64.2 47.5-117 

%REC 

%REC 

%REC 

%REC 

%REC 

Date: J6-Nov-04 

Lab Order: 0411033 

Analyst: bda 
11/9/2004 4:52:00 PM 

11/9/2004 4:52:00 PM 

11/9/2004 4:52:00 PM 
11/9/2004 4:52:00 PM 

11/9/2004 4:52:00 PM 
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Specialty Analytical Date: J6-Nov-04 

CLIENT: Time Oil Co. Lab Order: 0411033 
Project: NW Tenninal Additional Well Install Phase III 

Lab ill: 0411033-03 Collection Date: 1111120044:15:00 PM 

Client Sample ID: LW045D (27-28) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

NWTPH-DX NWTPH-DX Analyst: tlf 
Diesel ND 19.0 mg/Kg-dry 11/11/2004 
Lube Oil ND 63.2 mg/Kg-dry 11/11/2004 

Surr: o-Terphenyl 60.4 50-150 %REC 11/11/2004 

NWTPH-GX NWTPH-GX Analyst: tit 
Gasoline ND 3.16 mg/Kg-dry 11/5/2004 

Surr: 4-Bromofluorobenzene 108 50-150 %REC 11/5/2004 

TOTAL METALS BY ICP E6010 Analyst: skc 
Arsenic ND 1.59 mg/Kg 11/10/2004 6:50:31 PM 

Chromium 14.4 0.397 mg/Kg 11/11/2004 5:20:48 PM 

Copper 11.7 0.794 mg/Kg 11/10/2004 6:50:31 PM 
Lead ND 1.59 mg/Kg 11/11/2004 5:20:48 PM 

Nickel 16.1 0.397 mg/Kg 11/11/2004 5:20:48 PM 

Zinc 45.8 0.794 mg/Kg 11/10/20046:50:31 PM 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
1,2,4-Trichlorobenzene ND 66.7 IJg/Kg 11/9/2004 5:22:00 PM 
1,2-Dichlorobenzene ND 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

1,3-Dichlorobenzene ND 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

1,4-Dichlorobenzene ND 66.7 IJg/Kg 11/9/2004 5:22:00 PM 
2,4,5-Trichlorophenol ND 333 IJg/Kg 11/9/2004 5:22:00 PM 

2,4,6-Trichlorophenol ND 333 IJg/Kg 11/9/2004 5:22:00 PM 
2,4-Dichlorophenol ND 200 IJg/Kg 11/9/2004 5:22:00 PM 

2,4-Dimethylphenol ND 200 IJg/Kg 11/9/2004 5:22:00 PM 

2,4-Dinitrophenol ND 333 IJg/Kg 11/9/2004 5:22:00 PM 
2,4-Dinitrotoluene ND 333 IJg/Kg 11/9/2004 5:22:00 PM 

2,6-Dinitrotoluene ND 333 IJg/Kg 11/9/2004 5:22:00 PM 
2-Chloronaphthalene ND 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

2-Chlorophenol ND 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

2-Methylnaphthalene ND 66.7 IJg/Kg 11/9/2004 5:22:00 PM 
2-Methylphenol ND 133 IJg/Kg 11/9/2004 5:22:00 PM 

2-Nitroaniline ND 333 IJg/Kg 11/9/2004 5:22:00 PM 
2-Nitrophenol ND 333 IJg/Kg 11/9/2004 5:22:00 PM 

3,3-Dichlorobenzidine ND 333 IJg/Kg 11/9/2004 5:22:00 PM 

3-&4-Methylphenol ND 333 IJg/Kg 11/9/2004 5:22:00 PM 
3-Nitroaniline ND 333 IJg/Kg 11/9/2004 5:22:00 PM 

4,6-Dinitro-2-methylphenol ND 333 IJg/Kg 11/9/2004 5:22:00 PM 

4-Bromophenyl phenyl ether ND 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

4-Chloro-3-methylphenol ND 133 IJg/Kg 11/9/2004 5:22:00 PM 

4-Chloroaniline ND 200 IJg/Kg 11/9/2004 5:22:00 PM 
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Specialty Analytical Date: J6-Nov-04 

CLIENT: Time Oil Co. Lab Order: 0411033 

Project: NW Terminal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
4-Chlorophenyl phenyl ether NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

4-Nitroaniline NO 333 1J9/Kg 11/9/2004 5:22:00 PM 

4-Nitrophenol NO 333 IJg/Kg 11/9/2004 5:22:00 PM 

Acenaphthene NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Acenaphthylene NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Anthracene NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Benz(a)anthracene NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Benzo(a)pyrene NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Benzo(b )fluoranthene NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Benzo(g,h,i)perylene NO 66.7 IJg/Kg i 119/2004 5:22:00 PM 

Benzo(k)fluoranthene NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Benzoic Acid NO 667 IJg/Kg 11/9/2004 5:22:00 PM 

Benzyl Alcohol NO 333 IJg/Kg 11/9/2004 5:22:00 PM 

Bis(2-chloroethoxy)methane NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Bis(2-chloroethyl)ether NO 133 IJg/Kg 11/9/2004 5:22:00 PM 

Bis(2-chloroisopropyl)ether NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Bis(2-ethylhexyl)phthalate NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Butyl benzyl phthalate NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Carbazole NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Chrysene NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Oi-n-butyl phthalate NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 
Oi-n-octyl phthalate NO 66.7 1J9/Kg 11/9/2004 5:22:00 PM 

Oibenz(a,h)anthracene NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Oibenzofuran NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Oiethyl phthalate NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Dimethyl phthalate NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Fluoranthene NO 66.7 IJg/Kg 11/9/2004 5.22:00 PM 

Fluorene NO 66.7 1J9/Kg 11/9/2004 5:22:00 PM 

Hexachlorobenzene NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Hexachlorobutadiene NO 133 IJg/Kg 11/9/2004 5:22:00 PM 

Hexachlorocyclopentadiene NO 333 IJg/Kg 11/9/2004 5:22:00 PM 

Hexachloroethane NO 133 IJg/Kg 11/9/2004 5:22:00 PM 

Indeno(1,2,3-cd)pyrene NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 
Isophorone NO 66.7 1J9/Kg 11/9/2004 5:22:00 PM 

N-Nitrosodi-n-propylamine NO 133 IJg/Kg 11/9/2004 5:22:00 PM 

N-Nitrosodimethylamine NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

N-Nitrosodiphenylamine NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Naphthalene NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Nitrobenzene NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Pentachlorophenol NO 333 IJg/Kg 11/9/2004 5:22:00 PM 

Phenanthrene NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Phenol NO 133 IJg/Kg 11/9/2004 5:22:00 PM 

Pyrene NO 66.7 IJg/Kg 11/9/2004 5:22:00 PM 

Surr: 2,4,6-Tribromophenol 44.9 57.8-119 S %REC 11/9/2004 5:22:00 PM 
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Specialty Analytical 

CLIENT: Time Oil Co. 

Project: NW Terminal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D 
Surr: 2-Fluorobiphenyl 53.5 52.6-93.2 

Surr: 2-Fluorophenol 48.1 40.7-111 

Surr: 4-Terphenyl-d 14 58.2 49.8-118 
Surr: Nitrobenzene-d5 48.5 44.8-103 

Surr: Phenol-d6 56.8 47.5-117 

%REC 

%REC 

%REC 

%REC 

%REC 

Date: 16-Nov-04 

Lab Order: 0411033 

Analyst: bda 
11/9/2004 5:22:00 PM 

11/9/2004 5:22:00 PM 

11/9/2004 5:22:00 PM 
11/9/2004 5:22:00 PM 

11/9/2004 5:22:00 PM 
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Specialty Analytical Date: J6-Nov-04 

CLIENT: Time Oil Co. Lab Order: 0411033 
Project: NW Tenninal Additional Well Install Phase III 

Lab ID: 0411033-04 Collection Date: 11/2/2004 10:20:00 AM 

Client Sample ID: LW036D (7-8) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

NWTPH-DX NWTPH-DX Analyst: tlf 
Diesel ND 18.8 mg/Kg-dry 11/11/2004 
Lube Oil ND 62.5 mg/Kg-dry 11/11/2004 

Surr: 0-Terphenyl 76.3 50-150 %REC 11/11/2004 

NWTPH-GX NWTPH-GX Analyst: tlf 
Gasoline ND 3.12 mg/Kg-dry 11/5/2004 

Surr: 4-Bromofluorobenzene 106 50-150 %REC 11/5/2004 

TOTAL METALS BY ICP E6010 Analyst: skc 
Arsenic ND 1.75 mg/Kg 11/10/2004 6:55:50 PM 

Chromium 13.5 0.439 mg/Kg 11/11/2004 5:26:07 PM 

Copper 11.3 0.877 mg/Kg 11/10/2004 6:55:50 PM 

Lead ND 1.75 mg/Kg 11/11/2004 5:26:07 PM 

Nickel 13.4 0.439 mg/Kg 11/11/2004 5:26:07 PM 

Zinc 46.7 0.877 mg/Kg 11/10/2004 6:55:50 PM 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
1,2A-Trichlorobenzene ND 66.7 jJg/Kg 11/9/2004 5:53:00 PM 

1,2-Dichlorobenzene ND 66.7 jJg/Kg 11/9/2004 5:53:00 PM 

1,3-Dichlorobenzene NO 66.7 jJg/Kg 11/9/2004 5:53:00 PM 

1 A-Dichlorobenzene NO 66.7 jJg/Kg 11/9/2004 5:53:00 PM 

2,4 ,5-Trichlorophenol NO 333 jJg/Kg 11/9/2004 5:53:00 PM 

2,4,6-Trichlorophenol NO 333 jJg/Kg 11/9/2004 5:53:00 PM 

2A-Oichlorophenol NO 200 jJg/Kg 11/9/2004 5:53:00 PM 

2,4-0imethylphenol NO 200 jJg/Kg 11/9/2004 5:53:00 PM 

2,4-0initrophenol NO 333 jJg/Kg 11/9/2004 5:53:00 PM 

2A-Oinitrotoluene NO 333 jJg/Kg 11/9/2004 5:53:00 PM 

2,6-0initrotoluene NO 333 jJg/Kg 11/9/2004 5:53:00 PM 

2-Chloronaphthalene NO 66.7 jJg/Kg 11/9/2004 5:53:00 PM 

2-Chlorophenol NO 66.7 jJg/Kg 11/9/2004 5:53:00 PM 

2-Methylnaphthalene NO 66.7 jJg/Kg 11/9/2004 5:53:00 PM 

2-Methylphenol NO 133 jJg/Kg 11/9/2004 5:53:00 PM 

2-Nitroaniline NO 333 jJg/Kg 11/9/2004 5:53:00 PM 

2-Nitrophenol NO 333 jJg/Kg 11/9/2004 5:53:00 PM 

3,3-0ichlorobenzidine NO 333 jJg/Kg 11/9/2004 5:53:00 PM 

3-&4-Methylphenol NO 333 jJg/Kg 11/9/2004 5:53:00 PM 
3-Nitroaniline NO 333 jJ9/Kg 11/9/2004 5:53:00 PM 

4,6-0initro-2-methylphenol ND 333 iJg/Kg 11/9/2004 5:53:00 PM 

4-Bromophenyl phenyl ether NO 66.7 jJ91Kg 11/9/2004 5:53:00 PM 

4-Chloro-3-methylphenol NO 133 jJgiKg 11/9/2004 5:53:00 PM 

4-Chloroaniline NO 200 jJg/Kg 11/9/2004 5:53:00 PM 
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Specialty Analytical Date: J6-Nov-04 

CLIENT: Time Oil Co. Lab Order: 0411033 
Project: NW Tenninal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
4-Chlorophenyl phenyl ether ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

4-Nitroaniline ND 333 IJg/Kg 11/9/2004 5:53:00 PM 

4-Nitrophenol ND 333 IJg/Kg 11/9/2004 5:53:00 PM 
Acenaphthene ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Acenaphthylene ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Anthracene ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Benz(a)anthracene ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Benzo(a)pyrene ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Benzo(b )fluoranthene ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Benzo(g,h,i)perylene ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Benzo(k)fluoranthene ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Benzoic Acid ND 667 IJg/Kg 11/9/2004 5:53:00 PM 

Benzyl Alcohol ND 333 IJg/Kg 11/9/2004 5:53:00 PM 

Bis(2-chloroethoxy)methane ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Bis(2-chloroethyl)ether ND 133 IJg/Kg 11/9/2004 5:53:00 PM 

Bis(2-chloroisopropyl)ether ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Bis(2-ethylhexyl)phthalate ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Butyl benzyl phthalate ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 
Carbazole ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Chrysene ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Di-n-butyl phthalate ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 
Di-n-octyl phthalate NO 66.7 1J9/Kg 11/9/2004 5:53:00 PM 

Dibenz(a,h)anthracene ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Dibenzofuran ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Diethyl phthalate ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Dimethyl phthalate ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Fluoranthene ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Fluorene NO 66.7 1J9/Kg 11/9/2004 5:53:00 PM 
Hexachlorobenzene ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Hexachlorobutadiene ND 133 IJg/Kg 11/9/2004 5:53:00 PM 

Hexachlorocyclopentadiene ND 333 IJg/Kg 11/9/2004 5:53:00 PM 
Hexachloroethane ND 133 1J9/Kg 11/9/2004 5:53:00 PM 

Indeno(1,2,3-cd)pyrene ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 
Isophorone NO 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

N-Nitrosodi-n-propylamine ND 133 IJg/Kg 11/9/2004 5:53:00 PM 

N-Nitrosodimethylamine ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

N-Nitrosodiphenylamine ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Naphthalene ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Nitrobenzene ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Pentachlorophenol ND 333 jJg/Kg 11/9/2004 5:53:00 PM 

Phenanthrene ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Phenol ND 133 IJg/Kg 11/9/2004 5:53:00 PM 

Pyrene ND 66.7 IJg/Kg 11/9/2004 5:53:00 PM 

Surr: 2,4,6-Tribromophenol 51.3 57.8-119 S %REC 11/9/2004 5:53:00 PM 
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Specialty Analytical 

CLIENT: Time Oil Co. 

Project: NW Terminal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D 
Surr: 2-Fluorobiphenyl 54.3 52.6-93.2 

Surr: 2-Fluorophenol 53.2 40.7-111 

Surr: 4-Terphenyl-d14 61.2 49.8-118 
Surr: Nitrobenzene-d5 48.1 44.8-103 

Surr: Phenol-d6 60.0 47.5-117 

%REC 

%REC 

%REC 

%REC 

%REC 

Date: J6-Nov-04 

Lab Order: 0411033 

Analyst: bda 
11/9/2004 5:53:00 PM 

11/9/2004 5:53:00 PM 

11/9/2004 5:53:00 PM 
11/9/2004 5:53:00 PM 

11/9/2004 5:53:00 PM 
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Specialty Analytical Date: J6-Nov-04 

CLIENT: Time Oil Co. Lab Order: 0411033 
Project: NW Terminal Additional Well Install Phase III 

Lab ID: 0411033-05 Collection Date: 1112/2004 I :25:00 PM 

Client Sample JD: LW037D(6-7) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

NWTPH-DX NWTPH-DX Analyst: tlf 
Diesel ND 19.1 mg/Kg-dry 11/11/2004 

Lube Oil ND 63.6 mg/Kg-dry 11/11/2004 

Surr: o-Terphenyl 64.1 50-150 %REC 11/11/2004 

NWTPH-GX NWTPH-GX Analyst: tIf 
Gasoline NO 3.18 mg/Kg-dry 11/5/2004 

Surr: 4-Bromofluorobenzene 105 50-150 %REC 11/5/2004 

TOTAL METALS BY ICP E6010 Analyst: skc 
Arsenic NO 1.59 mg/Kg 11/10/20047:01:09 PM 

Chromium 11.9 0.397 mg/Kg 11/11/2004 5:31 :25 PM 

Copper 10.4 0.794 mg/Kg 11/10/2004 7:01 :09 PM 

Lead NO 1.59 mg/Kg 11/11/2004 5:31 :25 PM 

Nickel 12.1 0.397 mg/Kg 11/11/20045:31:25 PM 

Zinc 45.2 0.794 mg/Kg 11/10/20047:01:09 PM 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
1,2,4-Trichlorobenzene ND 66.7 ~g/Kg 11/9/2004 6:23:00 PM 
1,2-Dichlorobenzene NO 66.7 ~g/Kg 11/9/2004 6:23:00 PM 

1,3-Dichlorobenzene NO 66.7 ~g/Kg 11/9/2004 6:23:00 PM 

1,4-Dichlorobenzene ND 66.7 ~g/Kg 11/9/2004 6:23:00 PM 

2,4 ,5-Trichlorophenol ND 333 ~g/Kg 11/9/2004 6:23:00 PM 

2,4,6-Trichlorophenol NO 333 ~g/Kg 11/9/2004 6:23:00 PM 

2,4-Dichlorophenol NO 200 ~g/Kg 11/9/2004 6:23:00 PM 

2,4-Dimethylphenol NO 200 ~g/Kg 11/9/2004 6:23:00 PM 

2,4-Dinitrophenol NO 333 ~g/Kg 11/9/2004 6:23:00 PM 
2,4-Dinitrotoluene NO 333 ~g/Kg 11/9/2004 6:23:00 PM 

2,6-Dinitrotoluene NO 333 ~g/Kg 11/9/2004 6:23:00 PM 

2-Chloronaphthalene NO 66.7 ~g/Kg 11/9/2004 6:23:00 PM 

2-Chlorophenol NO 66.7 ~g/Kg 11/9/2004 6:23:00 PM 

2-Methylnaphthalene NO 66.7 ~g/Kg 11/9/2004 6:23:00 PM 

2-Methylphenol NO 133 ~g/Kg 11/9/2004 6:23:00 PM 

2-Nitroaniline NO 333 ~g/Kg 11/9/2004 6:23:00 PM 

2-Nitrophenol NO 333 ~g/Kg 11/9/2004 6:23:00 PM 

3,3-Dichlorobenzidine NO 333 ~g/Kg 11/9/2004 6:23:00 PM 

3-&4-Methylphenol ND 333 ~g/Kg 11/9/2004 6:23:00 PM 
3-Nitroaniline NO 333 ~g/Kg 11/9/2004 6:23:00 PM 

4,6-Dinitro-2-methylphenol NO 333 ~g/Kg 11/9/2004 6:23:00 PM 

4-Bromophenyl phenyl ether NO 66.7 ~g/Kg 11/9/2004 6:23:00 PM 

4-Chloro-3-methylphenol NO 133 ~g/Kg 11/9/2004 6:23:00 PM 

4-Chloroaniline NO 200 ~g/Kg 11/9/2004 6:23:00 PM 
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Specialty Analytical Date: J6-Nov-04 

CLIENT: Time Oil Co. Lab Order: 0411033 
Project: NW Terminal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
4-Chlorophenyl phenyl ether NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

4-Nitroaniline NO 333 IJg/Kg 11/9/2004 6:23:00 PM 

4-Nitrophenol NO 333 IJg/Kg 11/9/2004 6:23:00 PM 
Acenaphthene NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Acenaphthylene NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Anthracene NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Benz(a)anthracene NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Benzo(a)pyrene NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Benzo(b )fluoranthene NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Benzo(g,h,i)perylene NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Benzo(k)fluoranthene NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Benzoic Acid NO 667 IJg/Kg 11/9/2004 6:23:00 PM 

Benzyl Alcohol NO 333 IJg/Kg 11/9/2004 6:23:00 PM 

Bis(2-chloroethoxy)methane NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Bis(2-chloroethyl)ether NO 133 IJg/Kg 11/9/2004 6:23:00 PM 

Bis(2-chloroisopropyl)ether NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Bis(2-ethylhexyl)phthalate NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Butyl benzyl phthalate NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Carbazole NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Chrysene NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Oi-n-butyl phthalate NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 
Oi-n-octyl phthalate NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Oibenz(a,h)anthracene NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Oibenzofuran NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Oiethyl phthalate NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Dimethyl phthalate NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Fluoranthene NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Fluorene NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Hexachlorobenzene NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Hexachlorobutadiene NO 133 IJg/Kg 11/9/2004 6:23:00 PM 

Hexachlorocyclopentadiene NO 333 IJg/Kg 11/9/2004 6:23:00 PM 

Hexachloroethane NO 133 IJg/Kg 11/9/2004 6:23:00 PM 

Indeno(1,2,3-cd)pyrene NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 
Isophorone NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

N-Nitrosodi-n-propylamine NO 133 IJg/Kg 11/9/2004 6:23:00 PM 

N-Nitrosodimethylamine NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

N-Nitrosodiphenylamine NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Naphthalene NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Nitrobenzene NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Pentachlorophenol NO 333 IJg/Kg 11/9/2004 6:23:00 PM 

Phenanthrene NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Phenol NO 133 IJg/Kg 11/9/2004 6:23:00 PM 

Pyrene NO 66.7 IJg/Kg 11/9/2004 6:23:00 PM 

Surr: 2,4,6-Tribromophenol 42.9 57.8-119 S %REC 11/9/2004 6:23:00 PM 
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Specialty Analytical 

CLIENT: Time Oil Co. 

Project: NW Tenninal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D 
Surr: 2-Fluorobiphenyl 66.6 52.6-93.2 

Surr: 2-Fluorophenol 58.0 40.7-111 

Surr: 4-Terphenyl-d14 61,5 49,8-118 
Surr: Nitrobenzene-d5 59,6 44,8-103 

Surr: Phenol-d6 64.4 47,5-117 

%REC 

%REC 

%REC 

%REC 

%REC 

Date: J6-Nov-04 

Lab Order: 0411033 

Analyst: bda 
11/9/2004 6:23:00 PM 

11/9/2004 6:23:00 PM 

11/9/2004 6:23:00 PM 
11/9/2004 6:23:00 PM 

11/9/2004 6:23:00 PM 
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Specialty Analytical Date: J6-Nov-04 

CLIENT: Time Oil Co. Lab Order: 0411033 

Project: NW Terminal Additional Well Install Phase III 

Lab ID: 0411033-06 Collection Date: 1112/2004 3:00:00 PM 

Client Sample ID: LW038D (7-8) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

NWTPH-DX NWTPH-DX Analyst: tit 
Diesel ND 19.5 mg/Kg-dry 11/11/2004 

Lube Oil ND 64.9 mg/Kg-dry 11/11/2004 

Surr: 0-Terphenyl 76.1 50-150 %REC 11/11/2004 

NWTPH-GX NWTPH-GX Analyst: tlf 
Gasoline ND 3.24 mg/Kg-dry 11/5/2004 

Surr: 4-Bromofluorobenzene 105 50-150 %REC 11/5/2004 

TOTAL METALS BY ICP E6010 Analyst: skc 
Arsenic ND 1.69 mg/Kg 11/11/2004 5:36:43 PM 

Chromium 14.7 0.424 mg/Kg 11/11/2004 5:36:43 PM 

Copper 10.2 0.847 mg/Kg 11/10/2004 7:22:46 PM 

Lead ND 1.69 mg/Kg 11/11/2004 5:36:43 PM 

Nickel 13.4 0.424 mg/Kg 11/11/2004 5:36:43 PM 

Zinc 40.1 0.847 mg/Kg 11/11/2004 5:36:43 PM 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
1,2.4-Trichlorobenzene ND 66.7 iJg/Kg 11/11/2004 1 :47:00 PM 

1,2-Dichlorobenzene ND 66.7 iJg/Kg 11/11/2004 1 :47:00 PM 

1,3-Dichlorobenzene ND 66.7 iJg/Kg 11/11/2004 1 :47:00 PM 

1,4-Dichlorobenzene ND 66.7 iJg/Kg 11/11/2004 1 :47:00 PM 

2,4,5-Trichlorophenol ND 333 iJg/Kg 11/11/2004 1 :47:00 PM 

2,4,6-Trichlorophenol ND 333 iJg/Kg 11/11/2004 1 :47:00 PM 

2,4-Dichlorophenol ND 200 iJg/Kg 11/11/2004 1:47:00 PM 

2,4-Dimethylphenol ND 200 iJg/Kg 11/11/2004 1 :47:00 PM 

2,4-Dinitrophenol ND 333 iJg/Kg 11/11/2004 1 :47:00 PM 

2,4-Dinitrotoluene ND 333 iJg/Kg 11/11/2004 1 :47:00 PM 

2,6-Dinitrotoluene ND 333 iJg/Kg 11/11/2004 1 :47:00 PM 

2-Chloronaphthalene ND 66.7 iJg/Kg 11/11/2004 1:47:00 PM 

2-Chlorophenol ND 66.7 iJg/Kg 11/11/2004 1 :47:00 PM 

2-Methylnaphthalene ND 66.7 iJg/Kg 11/11/2004 1 :47:00 PM 

2-Methylphenol ND 133 iJg/Kg 11/11/2004 1:47:00 PM 

2-Nitroaniline ND 333 iJg/Kg 11/11/2004 1 :47:00 PM 

2-Nitrophenol ND 333 iJg/Kg 11/11/2004 1 :47:00 PM 

3,3-Dichlorobenzidine ND 333 iJg/Kg 11/11/2004 1:47:00 PM 

3-&4-Methylphenol ND 333 iJg/Kg 11/11/2004 1 :47:00 PM 

3-Nitroaniline ND 333 iJg/Kg 11/11/2004 1:47:00 PM 

4,6-Dinitro-2-methylphenol ND 333 iJg/Kg 11/11/2004 1 :47:00 PM 

4-Bromophenyl phenyl ether ND 66.7 iJg/Kg 11/11/2004 1 :47:00 PM 

4-Chloro-3-methylphenol ND 133 iJg/Kg 11/11/2004 1:47:00 PM 

4-Chloroaniline ND 200 iJg/Kg 11/11/2004 1 :47:00 PM 
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Specialty Analytical Date: J6-Nov-04 

CLIENT: Time Oil Co. Lab Order: 0411033 

Project: NW Terminal Additional Well Install Phase III 

SEMlVOLATlLE ORGANICS BY GC/MS SW8270D Analyst: bda 
4-Chlorophenyl phenyl ether ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

4-Nitroaniline ND 333 ~g/Kg 11/11/2004 1 :47:00 PM 

4-Nitrophenol ND 333 ~g/Kg 11/11/2004 1 :47:00 PM 
Acenaphthene ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

Acenaphthylene ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

Anthracene ND 66.7 ~g/Kg 11/11/2004 1:47:00 PM 
Benz(a)anthracene ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

Benzo(a)pyrene ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

Benzo(b)fluoranthene ND 66.7 ~g/Kg 11/11/2004 1:47:00 PM 

Benzo(g,h,i)perylene ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

Benzo(k)fluoranthene ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

Benzoic Acid ND 667 ~g/Kg 11/11/2004 1 :47:00 PM 

Benzyl Alcohol ND 333 ~g/Kg 11/11/2004 1 :47:00 PM 

Bis(2-chloroethoxy)methane ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

Bis(2-chloroethyl)ether ND 133 ~g/Kg 11/11/2004 1 :47:00 PM 

Bis(2-chloroisopropyl)ether ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 
Bis(2-ethylhexyl)phthalate ND 66.7 ~g/Kg 11/11/20041:47:00 PM 

Butyl benzyl phthalate ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

Carbazole ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

Chrysene ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

Di-n-butyl phthalate ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 
Oi-n-octyl phthalate NO 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

Dibenz(a,h)anthracene ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 
Dibenzofuran NO 66.7 ~g/Kg 11/11/2004 1:47:00 PM 

Diethyl phthalate ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

Dimethyl phthalate ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 
Fluoranthene ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

Fluorene ND 66.7 I-Ig/Kg 11/11/20041:47:00 PM 

Hexachlorobenzene ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

Hexachlorobutadiene ND 133 ~g/Kg 11/11/2004 1 :47:00 PM 

Hexachlorocyclopentadiene ND 333 ~g/Kg 11/11/2004 1 :47:00 PM 

Hexachloroethane ND 133 ~g/Kg 11/11/2004 1 :47:00 PM 

Indeno(1,2,3-cd)pyrene ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 
Isophorone ND 66.7 I-Ig/Kg 11/11/2004 1 :47:00 PM 

N-Nitrosodi-n-propylamine ND 133 ~g/Kg 11/11/2004 1 :47:00 PM 

N-Nitrosodimethylamine ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 
N-Nitrosodiphenylamine ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

Naphthalene ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

Nitrobenzene ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

Pentachlorophenol ND 333 ~g/Kg 11/11/2004 1 :47:00 PM 

Phenanthrene ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

Phenol ND 133 ~g/Kg 11/11/2004 1 :47:00 PM 

Pyrene ND 66.7 ~g/Kg 11/11/2004 1 :47:00 PM 

Surr: 2,4,6-Tribromophenol 51.7 57.8-119 S %REC 11/11/2004 1 :47:00 PM 
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Specialty Analytical 

CLIENT: Time Oil Co. 

Project: NW Tenninal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D 
Surr: 2-Fluorobiphenyl 59.0 52.6-93.2 

Surr: 2-Fluorophenol 53.3 40.7-111 

Surr: 4-Terphenyl-d 14 65.5 49.8-118 

Surr: Nitrobenzene-d5 53.6 44.8-103 

Surr: Phenol-d6 57.5 47.5-117 

%REC 

%REC 

%REC 

%REC 

%REC 

Date: J6-Nov-04 

Lab Order: 0411033 

Analyst: bda 
11/11/2004 1 :47:00 PM 

11/11/2004 1 :47:00 PM 

11/11/2004 1:47:00 PM 
11/11/2004 1 :47:00 PM 

11/11/2004 1 :47:00 PM 
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Specialty Analytical Date: J6-Nov-04 

CLIENT: Time Oil Co. Lab Order: 0411033 

Project: NW Terminal Additional Well Install Phase III 

Lab JD: 0411033-07 Collection Date: 1113/2004 10:00:00 AM 

Client Sample ID: L W039D (5-6) Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

NWTPH-DX NWTPH-DX Analyst: tlf 

Diesel ND 20.2 A3 mg/Kg-dry 11/11/2004 

Lube Oil 155 67.3 mg/Kg-dry 11/11/2004 

Surr: o-Terphenyl 92.6 50-150 %REC 11/11/2004 

NWTPH-GX NWTPH-GX Analyst: tlf 
Gasoline ND 3.36 mg/Kg-dry 11/5/2004 

Surr: 4-Bromofluorobenzene 106 50-150 %REC 11/5/2004 

TOTAL METALS BY ICP E6010 Analyst: skc 
Arsenic ND 1.52 mg/Kg 11/11/2004 5:42:03 PM 

Chromium 11.8 0.379 mg/Kg 11/11/2004 5:42:03 PM 

Copper 9.97 0.758 mg/Kg 11/10/20047:28:04 PM 

Lead ND 1.52 mg/Kg 11/11/2004 5:42:03 PM 

Nickel 14.4 0.379 mg/Kg 11/11/2004 5:42:03 PM 

Zinc 41.2 0.758 mg/Kg 11/11/2004 5:42:03 PM 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
1,204-Trichlorobenzene ND 66.7 1J9/Kg 11/11/2004 2:17:00 PM 

1,2-Dichlorobenzene ND 66.7 IJg/Kg 11/11/20042:17:00 PM 

1,3-Dichlorobenzene ND 66.7 1J9/Kg 11/11/20042:17:00 PM 

1 A-Dichlorobenzene ND 66.7 1J9/Kg 11/11/20042:17:00 PM 

204,5-Trichlorophenol ND 333 IJg/Kg 11/11/20042:17:00 PM 

204,6-Trichlorophenol ND 333 IJg/Kg 11/11/2004 2:17:00 PM 

2A-Dichlorophenol ND 200 IJg/Kg 11/11/20042:17:00 PM 

2,4-Dimethylphenol ND 200 IJg/Kg 11/11/20042:17:00 PM 

2A-Dinitrophenol ND 333 IJg/Kg 11/11/2004 2:17:00 PM 

2A-Dinitrotoluene ND 333 IJg/Kg 11/11/20042:17:00 PM 

2,6-Dinitrotoluene ND 333 IJg/Kg 11/11/2004 2:17:00 PM 

2-Chloronaphthalene ND 66.7 IJg/Kg 11/11/2004 2:17:00 PM 

2-Chlorophenol ND 66.7 IJg/Kg 11/11/20042:17:00 PM 

2-Methylnaphthalene ND 66.7 IJg/Kg 11/11/2004 2:17:00 PM 

2-Methylphenol ND 133 IJg/Kg 11/11/2004 2:17:00 PM 

2-Nitroaniline ND 333 IJg/Kg 11/11/20042:17:00 PM 

2-Nitrophenol ND 333 IJg/Kg 11/11/2004 2:17:00 PM 

3,3-Dichlorobenzidine ND 333 IJg/Kg 11/11/2004 2:17:00 PM 

3-&4-Methylphenol ND 333 1J9/Kg 11/11/20042:17:00 PM 

3-Nitroaniline ND 333 IJg/Kg 11/11/2004 2: 17:00 PM 

4,6-Dinitro-2-methylphenol ND 333 IJg/Kg 11/11/20042:17:00 PM 

4-Bromophenyl phenyl ether ND 66.7 IJg/Kg 11/11/2004 2:17:00 PM 

4-Chloro-3-methylphenol ND 133 IJg/Kg 11/11/2004 2:17:00 PM 

4-Chloroaniline ND 200 IJg/Kg 11/11/20042:17:00 PM 
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Specialty Analytical Date: J6-Nov-04 

CLIENT: Time Oil Co. Lab Order: 0411033 
Project: NW Terminal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D Analyst: bda 
4-Chlorophenyl phenyl ether NO 66.7 IJg/Kg 11/11/20042:17:00 PM 

4-Nitroaniline NO 333 IJg/Kg 11/11/20042:17:00 PM 

4-Nitrophenol NO 333 IJg/Kg 11/11/2004 2:17:00 PM 
Acenaphthene NO 66.7 IJg/Kg 11/11/2004 2:17:00 PM 

Acenaphthylene 112 66.7 IJg/Kg 11/11/2004 2:17:00 PM 

Anthracene 355 66.7 IJg/Kg 11/11/20042:17:00 PM 
Benz(a)anthracene 668 66.7 IJg/Kg 11/11/2004 2:17:00 PM 

Benzo(a)pyrene 585 66.7 IJg/Kg 11/11/20042:17:00 PM 

Benzo(b )fluoranthene 517 66.7 IJg/Kg 11/11/20042:17:00 PM 

Benzo(g,h,i)perylene 157 66.7 IJg/Kg 11/11/2004 2:17:00 PM 

Benzo(k)fluoranthene 187 66.7 IJg/Kg 11/11/2004 2:17:00 PM 

Benzoic Acid NO 667 IJg/Kg 11/11/20042:17:00 PM 

Benzyl Alcohol NO 333 IJg/Kg 11/11/2004 2:17:00 PM 

Bis(2-chloroethoxy)methane NO 66.7 IJg/Kg 11/11/2004 2:17:00 PM 

Bis(2-chloroethyl)ether NO 133 IJg/Kg 11/11/20042:17:00 PM 

Bis(2-chloroisopropyl)ether NO 66.7 IJg/Kg 11/11/20042:17:00 PM 
Bis(2-ethylhexyl)phthalate NO 66.7 IJg/Kg 11/11/2004 2:17:00 PM 

Butyl benzyl phthalate NO 66.7 IJg/Kg 11/11/2004 2:17:00 PM 
Carbazole NO 66.7 IJg/Kg 11/11/20042:17:00 PM 

Chrysene 655 66.7 IJg/Kg 11/11/2004 2:17:00 PM 

Oi-n-butyl phthalate NO 66.7 IJg/Kg 11/11/20042:17:00 PM 
Oi-n-octyl phthalate NO 66.7 IJg/Kg 11/11/2004 2:17:00 PM 

Oibenz( a, h)anthracene NO 66.7 IJg/Kg 11/11/20042:17:00 PM 
Oibenzofuran NO 66.7 IJg/Kg 11/11/2004 2:17:00 PM 

Oiethyl phthalate NO 66.7 IJg/Kg 11/11/20042:17:00 PM 

Dimethyl phthalate NO 66.7 IJg/Kg 11/11/20042:17:00 PM 
Fluoranthene 775 66.7 IJg/Kg 11/11/20042:17:00 PM 

Fluorene NO 66.7 IJg/Kg 11/11/20042:17:00 PM 
Hexachlorobenzene NO 66.7 IJg/Kg 11/11/2004 2:17:00 PM 

Hexachlorobutadiene NO 133 IJg/Kg 11/11/2004 2:17:00 PM 

Hexachlorocyclopentadiene NO 333 IJg/Kg 11/11/20042:17:00 PM 
Hexachloroethane NO 133 IJg/Kg 11/11/20042:17:00 PM 

Indeno(1,2,3-cd)pyrene 160 66.7 IJg/Kg 11/11/2004 2:17:00 PM 
Isophorone NO 66.7 IJg/Kg 11/11/2004 2:17:00 PM 

N-Nitrosodi-n-propylamine NO 133 IJg/Kg 11/11/2004 2:17:00 PM 

N-Nitrosodimethylamine NO 66.7 IJg/Kg 11/11/2004 2:17:00 PM 
N-Nitrosodiphenylamine NO 66.7 IJg/Kg 11/11/2004 2:17:00 PM 

Naphthalene NO 66.7 IJg/Kg 11/11/20042:17:00 PM 

Nitrobenzene NO 66.7 IJg/Kg 11/11/2004 2:17:00 PM 

Pentachlorophenol NO 333 IJg/Kg 11/11/2004 2:17:00 PM 

Phenanthrene 674 66.7 IJg/Kg 11/11/2004 2:17:00 PM 

Phenol NO 133 IJg/Kg 11/11/2004 2:17:00 PM 

Pyrene 1090 66.7 IJg/Kg 11/11/20042:17:00 PM 

Surr: 2,4,6-Tribromophenol 43.4 57.8-119 S %REC 11/11/20042:17:00 PM 
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Specialty Analytical 

CLIENT: Time Oil Co. 

Project: NW Tenninal Additional Well Install Phase III 

SEMIVOLATILE ORGANICS BY GC/MS SW8270D 
Surr: 2-Fluorobiphenyl 73.1 52.6-93.2 

Surr: 2-Fluorophenol 56.5 40.7-111 

Surr: 4-Terphenyl-d14 73.3 49.8-118 
Surr: Nitrobenzene-d5 57.5 44.8-103 

Surr: Phenol-d6 68.3 47.5-117 

%REC 

%REC 

%REC 

%REC 

%REC 

Date: J6-Nov-04 

Lab Order: 0411033 

Analyst: bda 
11/11/20042:17:00 PM 

11/11/20042:17:00 PM 

11/11/20042:17:00 PM 
11/11/2004 2:17:00 PM 

11/11/2004 2:17:00 PM 
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Specialty Analytical Date: J6-Nov-04 

CLIENT: Time Oil Co. ANALYTICAL QC SUMMARYREPORl 
Work Order: 0411033 

Project: NW Tenninal Additional Well Install Phase III TestCode: 6010_S 

SamplelD MBLK SampType: MBLK 

ClientlD: ZZZZZ Batch ID: 12212 

Analyte Result 

Arsenic ND 

Chromium ND 

Copper ND 

Lead ND 

Nickel ND 

Zinc 0.64 

SamplelD LC5 SampType: LC5 

ClientlD: ZZZZZ Batch ID: 12212 

Analyte Result 

Arsenic 104.6 

Chromium 25.08 

Copper 51.03 

Lead 99.29 

Nickel 26.1 

Zinc 5308 

SamplelD 0411026-01BM5 SampType: M5 

ClientlD: ZZZZZ Batch ID: 12212 

Analyte Result 

Arsenic 84.5 

Copper 60.34 

Zinc 92.67 

Ou alifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below qU3ntitation limits 

TestCode: 6010_5 Units: mg/Kg Prep Date: 11/5/2004 RunlD: T JAIR15_041110B 

TestNo: E6010 AnalysisDate: 11/10/2004 SeqNo: 291619 

PQL SPKvalue SPK Ref Val %REC LowLimit HighUmit RPD Ref Val %RPD RPDUmit Qual 

2.00 

0.500 

1.00 

2.00 

0.500 

1.00 J 

TestCode: 6010_5 Units: mg/Kg Prep Date: 11/5/2004 RunlD: TJAIR15_041110B 

TestNo: E6010 Analysis Date: 11/10/2004 Seq No: 291620 

PQL SPKvalue SPKRefVal 'YoREC LowLimit HighUmit RPD Ref Val %RPD RPDUmit Qual 

2.00 100 0 105 85.1 107 0 0 

0.500 25 0 100 84 113 0 0 

1.00 50 0 102 91.3 111 0 0 

2.00 100 0 99.3 84.9 109 0 0 

0.500 25 0 104 85.5 112 0 0 

1.00 50 0.64 105 86.8 112 0 0 

TestCode: 6010_5 Units: mg/Kg Prep Date: 11/5/2004 RunlD: TJAIR15_041110B 

TeslNo: E6010 AnalysisDate: 11/10/2004 SeqNo: 291623 

PQL SPKvalue SPK Ref Val 'YoREC LowLimit HighUmit RPD Ref Val %RPD RPDUmit Qual 

1.67 83.33 0 101 86.1 109 0 0 

0.833 41.67 24.67 85.6 75.1 126 0 0 

0.833 41.67 46.61 111 86.2 113 0 0 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analyte detected in the associated 'vIethod Blan 
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CLIENT: 

WorkOrder: 

Time Oil Co. 

0411033 
ANAL YTICAL QC SUMMARY REPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: 6010 S 

SamplelD 0411026-01BMS 

Client ID: ZZZZZ 

Analyte 

Chromium 

lead 

Nickel 

SampType: MS 

Batch ID: 12212 

Result 

30.72 

78.6 

30.85 

SamplelD 0411026-01BMSD SampType: MSD 

Client ID: ZZZZZ 

Analyte 

Arsenic 

Copper 

Zinc 

Batch ID: 12212 

Result 

83.23 
62.01 

94.35 

Sample ID 0411026-01BMSD SampType: MSD 

Client ID: ZZZZZ 

Analyte 

Chromium 

lead 

Nickel 

SamplelD 0411026-01BDUP 

Client ID: ZZZZZ 

Analyte 

Arsenic 

Chromium 

Copper 

lead 

Nickel 

Zinc 

Batch ID: 12212 

Result 

34.44 
79.73 
37.08 

SampType: DUP 

Batch ID: 12212 

Result 

ND 

11.58 
23.18 

ND 

16.65 
44.04 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quantilation limits 

TestCode: 6010_S 

TestNo: E6010 

Units: mg/Kg 

PQl SPK value SPK Ref Val 

0.417 

1.67 

0.417 

20.83 

83.33 

20.83 

TestCode: 6010_S 

TestNo: E6010 

16.69 

o 
19 

Units: mg/Kg 

PQl SPK value SPK Ref Val 

1.61 
0.806 

0.806 

80.65 
40.32 

40.32 

TestCode: 6010_S 

TestNo: E6010 

o 
24.67 

46.61 

Units: mg/Kg 

PQl SPKvalue SPK Ref Val 

0.403 
1.61 

0.403 

20.16 
80.65 
20.16 

TestCode: 6010_5 

TestNo: E6010 

16.69 
o 

19 

Units: mg/Kg 

PQl SPKvalue SPK Ref Val 

1.47 

0.368 
0.735 

1.47 
0.368 
0.735 

o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 

Prep Date: 11/5/2004 

Analysis Date: 11/11/2004 

%REC lowLimit HighUmit RPD Ref Val 

67.3 

94.3 

56.9 

75 

92.1 

89.3 

121 

104 

105 

Prep Date: 11/5/2004 

AnalysisDate: 11/10/2004 

o 
o 
o 

%REC lowLimit HighUmit RPD Ref Val 

103 
92.6 

118 

86.1 
75.1 

86.2 

109 
126 

113 

Prep Date: 11/5/2004 

Analysis Date: 11/11/2004 

84.5 
60.34 

92.67 

o/cREC lowLimit HighLimit RPD Ref Val 

88 
98.9 
89.7 

75 
92.1 
89.3 

121 
104 
105 

Prep Date: 11/5/2004 

Analysis Date: 11/10/2004 

30.72 
78.6 

30.85 

a/cREC lowLimit HighUmit RPD Ref Val 

o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 

o 
17.02 
24.67 

o 
19.77 
46.61 

RunlD: TJAIRIS_041111A 

Seq No: 292056 

%RPD RPDUm~ 

o 
o 
o 

Qual 

S,RP 

S,RP 

RunlD: TJAIRIS_041110B 

SeqNo: 291625 

%RPD RPDUm~ 

1.52 
2.72 

1.81 

20 
20 

20 

Qual 

S 

RunlD: TJAIRIS_041111A 

Seq No: 292057 

%RPD RPDUm~ 

11.4 
1.43 
18.3 

20 
20 
20 

Qual 

RunlD: TJAIRIS_041110B 

SeqNo: 291622 

%RAJ RPDUm~ 

o 
38.1 
6.21 

o 
17.1 
5.68 

20 
20 
20 

20 

20 
20 

Qual 

R 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted· recovery limits 

B - Analvte detected in the associated Method Blan 
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CLIENT: 

WorkOrder: 

Time Oil Co. 

0411033 
ANALYTICAL QC SUMMARYREPORl 

Project: NWTenninal Additional Well Install Phase III TestCode: 6010_S 

Sample ID CCV 

Client 10: ZZZZZ 

Analyte 

Arsenic 

Chromium 

Copper 
Lead 

Nickel 

Zinc 

Sample ID CCV 

Client 10: ZZZZZ 

Analyte 

Arsenic 

Calcium 

Copper 

Magnesium 

Zinc 

Sample 10 CCV 

Client ID: ZZZZZ 

Analyte 

Copper 

Magnesium 

Sample ID CCV 

Client 10: ZZZZZ 

Analyte 

Arsenic 

Calcium 

Chromium 

SampType: CCV 

Batch 10: 12212 

Result 

104.1 

25.58 

48.82 
100.7 

26.65 

51.69 

SampType: CCV 

Batch ID: 12212 

Result 

109.9 
2367 

48.8 

488.2 
54.13 

SampType: CCV 

Batch ID: 12212 

Result 

50.08 
501.8 

SampType: CCV 

Balch 10: 12212 

Result 

9903 
2489 

26.29 

Oualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: 6010_5 

TestNo: E6010 

Units: mg/Kg 

PQL SPK value SPK Ref Val 

2.00 

0.500 

1.00 
2.00 

0.500 

1.00 

100 

25 

50 
100 

25 

50 

TestCode: 6010_5 

TestNo: E6010 

o 
o 
o 
o 
o 
o 

Units: mg/Kg 

PQL SPK value SPK Ref Val 

2.00 
5.00 

1.00 

1.00 
100 

100 
2500 

50 
500 
50 

TestCode: 6010_5 

TestNo: E6010 

o 
o 
o 
o 
o 

Units: mg/Kg 

PQL SPK value SPK Ref Val 

1.00 
1.00 

50 
500 

TestCode: 6010_5 

TeslNo: E6010 

o 
o 

Units: mg/Kg 

PQL SPKvalue SPK Ref Val 

2.00 
5.00 

0.500 

100 
2500 

25 

o 
o 
o 

Prep Date: 11/5/2004 

AnalysisOate: 11/10/2004 

o/oREC LowLimit HighLimit RPD Ref Val 

104 

102 

97.6 
101 

107 

103 

90 

90 

90 
90 

90 

90 

110 

110 

110 
110 

110 

110 

Prep Date: 11/5/2004 

AnalysisDate: 11/10/2004 

o 
o 
o 
o 
o 
o 

o/oREC LowLimit HighLimit RPD Ref Val 

110 
94.7 

97.6 
97.6 
108 

90 
90 

90 
90 
90 

110 
110 

110 
110 
110 

Prep Date: 11/5/2004 

Analysis Date: 11/10/2004 

o 
o 
o 
o 
o 

%REC LowLimit HighLimit RPO Ref Val 

100 
100 

90 
90 

110 
110 

Prep Date: 11/5/2004 

Analysis Dale: 11/11/2004 

o 
o 

%REC LowLimit HighLimit RPD Ref Val 

99 
99.6 

105 

90 
90 

90 

110 
110 
110 

o 
o 
o 

RunlD: TJAIR15_041110B 

SeqNo: 291624 

%RPD RPDUm~ 

o 
o 
o 
o 
o 
o 

Qual 

RunlD: TJAIR15_041110B 

SeqNo: 291635 

%RPD RPDUm~ 

o 
o 
o 
o 
o 

Qual 

B 

B 

Run 10: TJAIR15_041110B 

SeqNo: 291645 

%RPD RPDUmit 

o 
o 

Qual 

B 

RunlD: TJAIR15_041111A 

SeqNo: 292063 

%RPD RPDLim~ 

o 
o 
o 

Qual 

B 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blan 
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CLIENT: 

Work Order: 

Time Oil Co. 

0411033 
ANALYTICALQCSUMMARYREPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: 6010_S 

Sample 10 CCV 

Client 10: ZZZZZ 

Analyte 

Iron 

lead 

Nickel 

Sodium 

Zinc 

Sample 10 CCV 

Client 10: ZZZZZ 

Analyte 

Arsenic 

Calcium 

Chromium 

Iron 

lead 

Nickel 

Sodium 

Zinc 

Sample 10 CCV 

Client 10: ZZZZZ 

Analyte 

Arsenic 

Calcium 

Chromium 

Iron 

lead 

Nickel 

Sodium 

Zinc 

SampType: CCV 

Batch 10: 12212 

Result 

4920 

96.04 

24.69 
2393 

50.31 

SampType: CCV 

Batch 10: 12212 

Result 

101 

2605 
25.12 

5164 
100.5 
25.58 

2348 

51.05 

SampType: CCV 

Batch 10: 12212 

Result 

107.4 
2455 

26.24 

5138 
104.4 

27.14 

2329 
53.21 

Oualifiers: NO - Not Detected at the Reporting Limit 

.r - Analytc detected below quantitation limits 

TestCode: 6010_5 

T estNo: E6010 

Units: mg/Kg 

PQl SPK value SPK Ref Val 

2.00 

2.00 

0.500 
10.0 

1.00 

5000 

100 

25 
2500 

50 

TestCode: 6010_5 

TestNo: E6010 

o 
o 
o 
o 
o 

Units: mg/Kg 

PQl SPK value SPK Ref Val 

2.00 

5.00 
0.500 

2.00 

2.00 
0500 

10.0 

1.00 

100 

2500 
25 

5000 
100 
25 

2500 

50 

TestCode: 6010_5 

TestNo: E6010 

o 
o 
o 
o 
o 
o 
o 
o 

Units: mg/Kg 

PQl SPK value SPK Ref Val 

2.00 
5.00 

0.500 

2.00 
2.00 

0.500 

10.0 
1.00 

100 
2500 

25 

5000 
100 

25 

2500 
50 

o 
o 
o 
o 
o 
o 
o 
o 

Prep Date: 11/5/2004 

Analysis Date: 11/11/2004 

o/cREC lowLimit HighLimit RPO Ref Val 

98.4 

96 

98.8 
95.7 

101 

90 

90 

90 
90 

90 

110 

110 

110 
110 

110 

Prep Date: 11/5/2004 

AnalysisOate: 11/11/2004 

o 
o 
o 
o 
o 

O/cREC lowLimit HighLimit RPO Ref Val 

101 

104 
100 

103 

101 
102 

93.9 

102 

90 

90 
90 

90 

90 
90 

90 

90 

110 

110 
110 

110 

110 
110 

110 

110 

Prep Date: 11/5/2004 

AnalysisOate: 11/11/2004 

o 
o 
o 
o 
o 
o 
o 
o 

O/cREC lowLimit HighLimit RPO Ref Val 

107 
98.2 

105 

103 
104 

109 

93.2 
106 

90 
90 

90 

90 
90 
90 

90 
90 

110 
110 

110 

110 
110 

110 

110 
110 

o 
o 
o 
o 
o 
o 
o 
o 

Run 10: TJAIR15_041111A 

Seq No: 292063 

%RPD RPOUmit 

o 
o 
o 
o 
o 

Qual 

B 

B 

Run 10: TJAIRIS_041111A 

Seq No: 292074 

%RPD RPOUmit 

o 
o 
o 
o 
o 
o 
o 
o 

Qual 

B 

B 

B 

Run 10: TJAIR15_041111A 

Seq No: 292078 

%RPD RPOUmit 

o 
o 
o 
o 
o 
o 
o 
o 

Qual 

B 

B 

B 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analvte detected in the associated Method Blan 

Page 4 of 18 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 

-----o 
1'0 
W 
-...J 
01 
01 

CLIENT: Time Oil Co. ANALYTICALQCSUMMARYREPORl 
Work Order: 0411033 

Project: NWTenninal Additional Well Install Phase III TestCode: 6010 S 

Sample 10 lev SampType: lev 
ClientlD: ZZZZZ Batch ID: 12212 

Analyte Result 

Arsenic 101.4 

Chromium 24.45 

Copper 50.69 
Lead 99.29 

Nickel 25.46 

Zinc 51.17 

Sample 10 lev SampType: lev 
Client 10: ZZZZZ Batch 10: 12212 

Analyte Result 

Arsenic 99.48 

Chromium 24.27 

Lead 94.84 

Nickel 24.68 

Zinc 50.19 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: 6010_S Units: mg/Kg PrepOate: 11/5/2004 Run 10: TJAIRIS_041110B 

TestNo: E6010 Analysis Date: 11/10/2004 SeqNo: 291618 

PQL SPKvalue SPK Ref Val %REC LowLimit HighLimit RPO Ref Val %RPD RPOUmit Qual 

2.00 100 0 101 90 110 0 0 

0.500 25 0 97.8 90 110 0 0 

1.00 50 0 101 90 110 0 0 
2.00 100 0 99.3 90 110 0 0 

0.500 25 0 102 90 110 0 0 

1.00 50 0 102 90 110 0 0 

TestCode: 6010_S Units: mg/Kg PrepOate: 11/5/2004 Run 10: TJAIRIS_041111A 

TestNo: E6010 AnalysisOate: 11/11/2004 Seq No: 292048 

PQL SPKvalue SPK Ref Val %REC LowLimit HighLimit RPO Ref Val %RPD RPOUmit Qual 

2.00 100 0 99.5 90 110 0 0 

0.500 25 0 97.1 90 110 0 0 

2.00 100 0 94.8 90 110 0 0 

0.500 25 0 98.7 90 110 0 0 

1.00 50 0 100 90 110 0 0 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analvte detectcd in thc associated Method Blan 
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CLIENT: 

WorkOrdcr: 

Time Oil Co. 

0411033 
ANALYTICALQCSUMMARYREPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: 8270LL S 

Sample 10 MB·12233 

Client 10: ZZZZZ 

Analyte 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2,4·Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3,3-Dichlorobenzidine 

3-&4-Methylphenol 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benz(a)anthracene 

SampType: MBLK 

Batch 10: 12233 

Result 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: 8270LL_S 

TestNo: SW8270D 

Units: IlglKg 

PQL SPK value SPK Ref Val 

66.7 

66.7 

66.7 

66.7 

333 

333 

200 

200 

333 

333 

333 

66.7 

66.7 

66.7 

133 

333 

333 

333 

333 

333 

333 

66.7 

133 

200 

66.7 

333 

333 

66.7 

66.7 

66.7 

66.7 

Prep Date: 11/9/2004 

Analysis Date: 11/9/2004 

%REC LowLimit HighLimit RPO Ref Val 

Run 10: 5973G_041109B 

Seq No: 291406 

%RPD RPOUmit Qual 

S - Spike Recovery outside accepted recovery limits 

R· RPD outside accepted recovery limits 

B - Analvte detected in the associated Method Blan 
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CLIENT: 

WorkOrdcr: 

Time Oil Co. 

0411033 
ANALYTICALQCSUMMARYREPORl 

Project: NWTenninal Additional Well Install Phase III TestCode: 8270LL S 

SamplelD MB-12233 SampType: MBLK 

ClientlD: ZZZZZ Batch ID: 12233 

Analyte Result 

Benzo(a)pyrene ND 

Benzo(b )f1uoranthene ND 

Benzo(g,h,i)perylene ND 
Benzo(k)fluoranthene ND 

Benzoic Acid ND 

Benzyl Alcohol ND 
Bis(2-chloroethoxy)methane ND 

Bis(2-chloroethyl)ether ND 

Bis(2-chloroisopropyl)ether ND 
Bis(2-ethylhexyl)phthalate ND 

Butyl benzyl phthalate ND 

Carbazole ND 

Chrysene ND 

Di-n-butyl phthalate 26.33 

Di-n-octyl phthalate ND 
Dibenz(a,h)anthracene ND 

Dibenzofuran ND 

Diethyl phthalate ND 
Dimethyl phthalate ND 

Fluoranthene ND 

Fluorene 20 

Hexachlorobenzene ND 

Hexachlorobutadiene ND 

Hexachlorocyciopentadiene ND 

Hexachloroethane ND 

Indeno(1,2,3-cd)pyrene ND 

Isophorone ND 
N-Nitrosodi-n-propylamine ND 

N-Nitrosodimethylamine ND 

N-Nitrosodiphenylamine ND 
Naphthalene ND 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: 8270LL_S 

TestNo: SW8270D 

Units: f.Ig/Kg 

PQL SPK value SPK Ref Val 

66.7 

66.7 

66.7 
66.7 

667 

333 

66.7 

133 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

133 

333 

133 

66.7 

66.7 

133 

66.7 

66.7 

66.7 

Prep Date: 11/9/2004 

AnalysisDate: 11/9/2004 

%REC LowLimit HighLimit RPD Ref Val 

Run ID: 5973G_041109B 

SeqNo: 291406 

%RPD RPDUmit Qual 

J 

J 

S - Spike Recovery outsidc acccptcd rccovery limits 

R - RPO outside acceptcd recovery limits 

B - Analvtc dctcctcd in the associated Method Blan 
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CLIENT: 

Work Order: 

Time Oil Co. 

0411033 
ANAL YTICAL QC SUMMARYREPORl 

Project: NWTenninal Additional Well Install Phase III TestCode: 8270LL_S 

Sample 10 MB-12233 SampType: MBLK 

Client 10: ZZZZZ Batch 10: 12233 

Analyte Result 

Nitrobenzene 8.667 

Pentachlorophenol NO 

Phenanthrene NO 

Phenol NO 

Pyrene NO 

Surr: 2,4 ,6-T ribromophenol 2503 

Surr: 2-Fluorobiphenyl 3337 

Surr: 2-Fluorophenol 3029 

Surr: 4-Terphenyl-d 14 2854 
Surr: Nitrobenzene-d5 2878 

Surr: Phenol-d6 2980 

Sample 10 MB-12241 SampType: MBLK 

Client 10: ZZZZZ Batch 10: 12241 

Analyte Result 

1,2,4-Trichlorobenzene NO 

1,2-Dichlorobenzene NO 

1,3-Dichlorobenzene NO 

1,4-Dichlorobenzene NO 

2,4,5-Trichlorophenol NO 

2,4,6-Trichlorophenol NO 

2,4-Dichlorophenol NO 

2,4-Dimethylphenol NO 

2,4-Dinitrophenol NO 

2,4-Dinitrotoluene NO 

2,6-Dinitrotoluene NO 
2-Chloronaphthalene NO 

2-Chlorophenol NO 

2-Methylnaphthalene NO 

2-Methylphenol NO 

Oualifiers: ND - Not Detected at thc Rcporting Limit 

J - Analyte detcctcd bclow quantitatiol1 limits 

TestCode: 8270LL_S 

TestNo: SW8270D 

Units: flg/Kg 

PQl SPK value SPK Ref Val 

66.7 

333 

66.7 

133 

66.7 

1.00 

100 

100 

1.00 

1.00 

1.00 

3333 

3333 

3333 

3333 

3333 

3333 

TestCode: 8270LL_S 

TestNo: SW8270D 

o 
o 
o 
o 
o 
o 

Units: flg/Kg 

PQl SPK value SPK Ref Val 

66.7 

66.7 

66.7 

66.7 

333 

333 

200 

200 

333 

333 

333 

66.7 

66.7 

66.7 

133 

Prep Date: 11/9/2004 

AnalysisDate: 11/9/2004 

%REC lowLimit HighLimit RPD Ref Val 

75.1 57.8 119 0 

100 52.6 93.2 0 

90.9 40.7 111 0 

85.6 49.8 118 0 

86.3 44.8 103 0 

89.4 47.5 117 0 

Prep Date: 11/10/2004 

Analysis Date: 11/11/2004 

%REC lowLimit HighLimit RPD Ref Val 

Run 10: 5973G_041109B 

SeqNo: 291406 

o/oRPD RPDUmit 

0 
0 

0 

0 
0 

0 

Run 10: 5973G_041111A 

Seq No: 292026 

o/oRPD RPDUmit 

Qual 

J 

S 

Qual 

S - Spike Recovery outside accepted recovcry limits 

R - RPD outside accepted recovery limits 

B - Analvtc dctccted in the associated Method Blan 
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CLIENT: 

Work Order: 

Time Oil Co. 

0411033 
ANAL YTICAL QC SUMMARY REPORl 

Project: NW Tenninal Additional Well Install Phase III TesfCode: 8270LL S 

Sample 10 MB-12241 SampType: MBLK 

Client 10: ZZZZZ Batch 10: 12241 

Analyte Result 

2-Nitroaniline NO 

2-Nitrophenol NO 

3,3-0ichlorobenzidine NO 
3-&4-Methylphenol NO 

3-Nitroaniline NO 

4,6-0initro-2-methylphenol NO 
4-Bromophenyl phenyl ether NO 

4-Chloro-3-methylphenol NO 

4-Chloroaniline NO 

4-Chlorophenyl phenyl ether NO 

4-Nitroaniline NO 

4-Nitrophenol NO 

Acenaphthene NO 

Acenaphthylene NO 

Anthracene NO 

Benz(a)anthracene NO 

Benzo(a)pyrene NO 

Benzo(b )fluoranthene NO 

Benzo(g,h,i)perylene NO 

Benzo(k)fluoranthene NO 

BenzoicAcid NO 

Benzyl Alcohol NO 

Bis(2-chloroethoxy)methane NO 

Bis(2-chloroethyl)ether NO 

Bis(2-chloroisopropyl)ether NO 

Bis(2-ethylhexyl)phthalate NO 

Butyl benzyl phthalate NO 

Carbazole NO 

Chrysene NO 

Oi-n-butyl phthalate NO 
Oi-n-octyl phthalate NO 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: 8270LL_S 

TestNo: SW8270D 

Units: IJgJKg 

PQL SPKvalue SPK Ref Val 

333 

333 

333 

333 

333 

333 
66.7 

133 

200 
66.7 

333 

333 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

667 

333 

66.7 

133 
66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

Prep Date: 1111012004 

Analysis Date: 1111112004 

%REC LowLimit HighLimit RPO Ref Val 

Run 10: 5973G_041111A 

Seq No: 292026 

o/oRAJ RPDLimit Qual 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Bian 
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CLIENT: 

WorkOrder: 

Time Oil Co. ANALYTICAL QC SUMMARYREPORl 
0411033 

Project: NWTenninal Additional Well Install Phase III TestCode: 8270LL S 

Sample 10 MB-12241 SampType: MBLK 

Client 10: ZZZZZ Batch 10: 12241 

Analyte Result 

Dibenz(a,h)anthracene NO 

Dibenzofuran NO 

Diethyl phthalate NO 
Dimethyl phthalate NO 

Fluoranthene NO 

Fluorene 18.67 

Hexachlorobenzene NO 

Hexachlorobutadiene NO 

Hexachlorocyclopentadiene NO 

Hexachloroethane NO 

Indeno(1,2,3-cd)pyrene NO 

Isophorone NO 

N-Nitrosodi-n-propylamine NO 

N-Nitrosodimethylamine NO 

N-Nitrosodiphenylamine NO 

Naphthalene NO 

Nitrobenzene 9.333 

Pentachlorophenol NO 

Phenanthrene NO 

Phenol NO 

Pyrene NO 

Surr: 2,4,6-Tribromophenol 2339 

Surr: 2-Fluorobiphenyl 3034 

Surr: 2-Fluorophenol 2802 

Surr: 4-Terphenyl-d 14 2796 

Surr: Nitrobenzene-d5 2777 

Surr: Phenol-d6 2868 

Oualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quanlitalion limits 

TestCode: 8270LL_S 

TestNo: SW8270D 

Units: IJg/Kg 

PQL SPKvalue SPK Ref Val 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

66.7 

133 

333 

133 

66.7 

66.7 

133 

66.7 

66.7 

66.7 

66.7 

333 

66.7 

133 

66.7 

1.00 

1.00 

1.00 

1.00 

1.00 

100 

3333 

3333 

3333 

3333 

3333 

3333 

0 

0 

0 

0 

0 

0 

Prep Date: 11/10/2004 

AnalysisDate: 11/11/2004 

%REC LowLimit HighLimit RPD Ref Val 

70.2 57.8 119 0 

91 52.6 93.2 0 

84.1 40.7 111 0 

83.9 49.8 118 0 

83.3 44.8 103 0 

86 47.5 117 0 

Run 10: 5973G_041111A 

SeqNo: 292026 

o/oRPD RPDUmit 

0 

0 

0 

0 

0 
0 

Qual 

J 

J 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analvte detected in the associated Method Blan 
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CLIENT: 

Work Order: 

Time Oil Co. 

0411033 
ANALYTICAL QC SUMMARYREPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: 8270LL_S 

Sample ID LCS-12233 

Client ID: ZZZZZ 

Analyte 

1 ,2A-Trichlorobenzene 

1 A-Dichlorobenzene 

2,4-Dinitrotoluene 

2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Nitrophenol 

Acenaphthene 

N-Nitrosodi-n-propylamine 

Pentachlorophenol 

Phenol 

Pyrene 

Sample ID LCS-12241 

Client ID: ZZZZZ 

Analyte 

1,2A-Trichlorobenzene 

1 A-Dichlorobenzene 

2A-Dinitrotoluene 

2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Nitrophenol 

Acenaphthene 

N-Nitrosodi-n-propylamine 

Pentachlorophenol 

Phenol 

Pyrene 

SampType: LCS 

Batch ID: 12233 

Result 

1261 

1231 

1417 

1458 

1598 

1510 

1333 

1450 

1103 

1499 

1534 

SampType: LCS 

Batch ID: 12241 

Result 

1171 

1199 

1382 

1362 

1558 

1362 

1266 

1443 

931.3 

1437 

1446 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: 8270LL_S 

TestNo: SW8270D 

Units: IJgJKg 

PQL SPKvalue SPK Ref Val 

66.7 

66.7 

333 

66.7 

133 

333 

66.7 

133 

333 

133 

66.7 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

TestCode: 8270LL_S 

TestNo: SW8270D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Units: IJgJKg 

PQL SPKvalue SPK Ref Val 

66.7 

66.7 

333 

66.7 

133 

333 

66.7 

133 

333 

133 

66.7 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Prep Date: 111912004 

Analysis Date: 111912004 

%REC LowLimit HighLimit RPD Ref Val 

75.7 

73.9 

85 

87.5 

95.9 

90.6 

80 

87 

66.2 

89.9 

92 

30.9 

31.4 

59.7 

46.2 

47.4 

45.3 

48.2 

42.4 

46.8 

51.1 

56.7 

106 

98.2 

111 

105 

114 

114 

105 

101 

120 

103 

130 

Prep Date: 1111012004 

Analysis Date: 1111112004 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

%REC LowLimit HighLimit RPD Ref Val 

m.2 

71.9 

~.9 

81.7 

~.5 

81.7 

76 

~.6 

~.9 

~.2 

~.7 

30.9 

31.4 

59.7 

46.2 

47.4 

45.3 

48.2 

42.4 

46.8 

51.1 

56.7 

106 

98.2 

111 

105 

114 

114 

105 

101 

120 

103 

130 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Run ID: 5973G_0411098 

Seq No: 291407 

%RR] RPDUmit 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

RunlD: 5973G_041111A 

Seq No: 292028 

%RR] RPDUmit 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Qual 

Qual 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analvte detected in the associated Method Blan 
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CLIENT: Time Oil Co. ANAL YTICAL QC SUMMARY REPORl 
WorkOrder: 0411033 

Project: NW Tenninal Additional Well Install Phase III TestCode: 8270LL_S 

Sample ID 0411033-058MS SampType: MS TestCode: 8270LL_S Units: ~Kg Prep Date: 11/9/2004 RunlD: 5973G_0411098 

ClientlD: LW037D(6-7) Batch ID: 12233 TestNo: SW8270D Analysis Date: 11/9/2004 Seq No: 291408 

Analyte Result PQL SPKvalue SPK Ref Val %REC LowLimit HighUmit RPD Ref Val %RPO RPDUmit Qual 

1,2,4-Trichlorobenzene 629.7 66.7 1667 0 37.8 31.1 92.7 0 0 

1 A-Dichlorobenzene 554.7 66.7 1667 0 33.3 16.5 85.6 0 0 

2A-Dinitrotoluene 1098 333 1667 0 65.9 43.4 118 0 0 

2-Chlorophenol 933.7 66.7 1667 0 56 36.8 103 0 0 

4-Chloro-3-methylphenol 1177 133 1667 0 70.6 49.5 119 0 0 

4-Nitrophenol 1209 333 1667 0 72.5 45 111 0 0 

Acenaphthene 962 66.7 1667 0 57.7 45.1 102 0 0 

N-Nitrosodi-n-propylamine 939.7 133 1667 0 56.4 45.6 94.1 0 0 

Pentachlorophenol 760.3 333 1667 0 45.6 36.6 112 0 0 

Phenol 1086 133 1667 0 65.2 37.7 107 0 0 

Pyrene 1128 66.7 1667 0 67.7 42.4 131 0 0 

SamplelD 0411033-068MS SampType: MS TestCode: 8270LL_S Units: IIg/K9 Prep Date: 11/10/2004 RunlD: 5973G_041111A 

ClientlD: LW038D (7-8) Batch ID: 12241 TestNo: SW8270D AnalysisDate: 11/11/2004 SeqNo: 292030 

Analyte Result PQL SPKvalue SPK Ref Val %REC LowLimil HighLimit RPD Ref Val %RPO RPDUmit Qual 

1 ,2A-Trichlorobenzene 894.7 66.7 1667 0 53.7 31.1 92.7 0 0 

1 A-Dichlorobenzene 738.7 66.7 1667 0 44.3 16.5 85.6 0 0 

2A-Dinitrotoluene 1390 333 1667 0 83.4 43.4 118 0 0 

2-Chlorophenol 1122 66.7 1667 0 67.3 36.8 103 0 0 

4-Chloro-3-methylphenol 1593 133 1667 0 95.6 49.5 119 0 0 

4-Nitrophenol 1420 333 1667 0 85.2 45 111 0 0 

Acenaphthene 1231 66.7 1667 0 73.8 45.1 102 0 0 

N-Nitrosodi-n-propylamine 1252 133 1667 0 75.1 45.6 94.1 0 0 

Pentachlorophenol 950.7 333 1667 0 57 36.6 112 0 0 

Phenol 1315 133 1667 0 78.9 37.7 107 0 0 

Pyrene 1554 66.7 1667 41.33 90.8 42.4 131 0 0 

OJ 
N 
--I 
0 
-->. 

0 
.j::>,. Qualifiers: NO - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits B - Analyte detected in the associated Method B1an ,..-... 
CD 

'-"" J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits Page 12 of 18 0 
1'0 
W 
-...J 
(J) 
1'0 
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CLIENT: 

Work Order: 

Time Oil Co. 

0411033 
ANAL YTICAL QC SUMMARYREPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: 8270LL_S 

Sample ID 0411033-05BMSD SampType: MSD 

Client 10: LW037D(6-7) 

Analyte 

1,2,4-Trichlorobenzene 

1,4-Dichlorobenzene 

2,4-Dinitrotoluene 

2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Nitrophenol 

Acenaphthene 

N-Nitrosodi-n-propylamine 

Pentachlorophenol 

Phenol 

pyrene 

Batch 10: 12233 

Result 

780.3 

672.3 

1129 

1068 

1293 

1037 

1035 

1109 

651.3 

1208 

1180 

Sample 10 0411033-06BMSD SampType: MSD 

ClientlD: LW038D(7-8) 

Analyte 

1,2,4-Trichlorobenzene 

1,4-Dichlorobenzene 

2,4-Dinitrotoluene 

2-Chlorophenol 

4-Chloro-3-methylphenol 

4-Nitrophenol 

Acenaphthene 

N-Nitrosodi-n-propylamine 

Pentachlorophenol 

Phenol 

pyrene 

Batch 10: 12241 

Result 

653 

530 

1080 

827 

1223 

1040 

955 

901.7 

722 

971 

1148 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quanti tat ion limits 

TestCode: 8270LL_S 

TestNo: SW8270D 

Units: IJ9/Kg 

PQL SPKvalue SPK Ref Val 

66.7 

66.7 

333 

66.7 

133 

333 

66.7 

133 

333 

133 

66.7 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

TestCode: 8270LL_S 

TestNo: SW8270D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Units: Ilg/Kg 

PQL SPK value SPK Ref Val 

66.7 

66.7 

333 

66.7 

133 

333 

66.7 

133 

333 

133 

66.7 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

41.33 

Prep Date: 11/9/2004 

AnalysisOate: 11/9/2004 

%REC LowLimit HighLimit RPO Ref Val 

~.8 

~.3 

~.7 

~.1 

n.6 
~.2 

~.1 

66.5 

~.1 

72.5 

m.8 

31.1 

16.5 

43.4 

36.8 

49.5 

45 

45.1 

45.6 

366 

37.7 

42.4 

92.7 

85.6 

118 

103 

119 

111 

102 

94.1 

112 

107 

131 

Prep Date: 11/10/2004 

AnalysisDate: 11/11/2004 

629.7 

554.7 

1098 

933.7 

1177 

1209 

962 

939.7 

760.3 

1086 

1128 

%REC LowLimit HighLimit RPD Ref Val 

~.2 

31.8 

~.8 

~.6 

n.4 
~.4 

~.3 

~.1 

~.3 

~.3 

66.4 

31.1 

16.5 

43.4 

36.8 

49.5 

45 

45.1 

45.6 

36.6 

37.7 

42.4 

92.7 

85.6 

118 

103 

119 

111 

102 

94.1 

112 

107 

131 

894.7 

738.7 

1390 

1122 

1593 

1420 

1231 

1252 

950.7 

1315 

1554 

Run ID: 5973G_041109B 

SeqNo: 291409 

%RPD RPDUmit Qual 

21.4 

19.2 

2.81 

13.4 

9.37 

15.3 

7.28 

16.5 

15.4 

10.6 

4.53 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

Run 10: 5973G_041111A 

Seq No: 292032 

R 

%RPD RPDUmit Qual 

31.2 

~.9 

~.1 

W.2 
~.2 

W.8 

~.2 

~.5 

n.3 
W.1 

~.1 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

R 
R 
R 

R 
R 
R 

R 
R 
R 

R 
R 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analvte detected in the associated Method Blan 
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CLIENT: 

WorkOrdcr: 

Time Oil Co. 

0411033 
ANAL YTICAL QC SUMMARY REPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: 8270LL S 

Sample 10 CCV-12233 

Client 10: ZZZZZ 

Analyte 

1,4-Dichlorobenzene 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2-Nitrophenol 

4-Chloro-3-methylphenol 

Acenaphthene 

Benzo(a)pyrene 

Di-n-octyl phthalate 

Fluoranthene 

Hexachlorobutadiene 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenol 

Sample 10 CCV-12241 

Client 10: ZZZZZ 

Analyte 

1,4-Dichlorobenzene 

2,4 ,6-T richlorophenol 

2,4-Dichlorophenol 

2-Nitrophenol 

4-Chloro-3-methylphenol 

Acenaphthene 

Benzo(a)pyrene 

Di-n-octyl phthalate 

Fluoranthene 

Hexachlorobutadiene 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenol 

SampType: CCV 

Batch 10: 12233 

Result 

1625 

1628 

1668 

1810 

1853 

1586 

1846 

1913 

1640 

1478 

1830 

1520 

1786 

SampType: CCV 

Batch 10: 12241 

Result 

1586 

1478 

1679 

1786 

1858 

1531 

1881 

1S39 

1627 

1478 

1791 

1570 

1720 

Oualifiers: NO - Not Dctccted at the Reporting Limit 

J - Analytc dctected bclow quantitation limits 

TestCode: 8270LL_S 

TestNo: SW8270D 

Units: Ilg/Kg 

PQL SPK value SPK Ref Val 

66.7 

333 

200 

333 

133 

66.7 

66.7 

66.7 

66.7 

133 

66.7 

333 
133 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

TestCode: 8270LL_S 

TestNo: SW8270D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Units: IJg/Kg 

PQL SPKvalue SPK Ref Val 

66.7 

333 

200 

333 

133 

66.7 

66.7 

66.7 

66.7 

133 

66.7 

333 

133 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Prep Date: 

Analysis Date: 11/9/2004 

%REC LowLimit HighUmit RPO Ref Val 

97.5 

97.7 

100 

109 

111 

95.2 

111 

115 

9S.4 

88.7 

110 

91.2 

107 

80 

80 

80 

80 

80 

80 

80 

80 

SO 
80 

80 

80 

80 

Prep Date: 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

AnalysisDate: 11/11/2004 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

%REC LowLimit HighUmit RPD Ref Val 

95.2 

88.7 

101 

107 

111 

91.9 

113 

110 

97.6 

88.7 

107 

94.2 

103 

80 

80 

80 

80 

80 

80 

80 

SO 
80 

80 

SO 
80 

80 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Run 10: 5973G _ 0411098 

SeqNo: 291405 

%RA) RPDUmit 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Run 10: 5973G_041111A 

Seq No: 292023 

%RAJ RPDUmit 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Qual 

Qual 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside acccpted recovery limits 

B - Analyte detected in the associated Method Blan 
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CLIENT: 

WorkOrder: 

Time Oil Co. 

0411033 
ANAL YTICAL QC SUMMARY REPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: NWTPHDX_S 

SamplelD MBLK SampType: MBLK 

ClientlD: ZZZZZ Batch ID: 12222 

Analyte Result 

Diesel ND 

Lube Oil ND 

Surr: 0-Terphenyl 31.4 

SamplelD MBLK SampType: MBLK 

ClientlD: ZZZZZ Batch ID: 12222 

Analyte Result 

Diesel ND 

Lube Oil ND 

Surr: 0-Terphenyl 35.17 

SamplelD LCS SampType: LCS 

ClientlD: ZZZZZ Batch ID: 12222 

Analyte Result 

Diesel 166.7 
Lube Oil 190.8 

SamplelD 0411030-04ADUP SampType: DUP 

ClientlD: ZZZZZ Batch ID: 12222 

Analyte Result 

Diesel ND 

LubeOil ND 

SamplelD 0411033-02ADUP SampType: DUP 

I ClientlD: LW040S(21-21.5) Batch ID: 12222 

I Analyte Result 

Oualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: NWTPHDX_S Units: mg/Kg 

TestNo: NWTPH-Dx 

Prep Date: 11/8/2004 

Analysis Date: 11/10/2004 

PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val 

15.0 

50.0 

1.00 33.33 o 

TestCode: NWTPHDX_S Units: mg/Kg 

TestNa: NWTPH-Dx 

94.2 50 150 

Prep Date: 11/8/2004 

AnalysisDate: 11/11/2004 

o 

PQL SPKvalue SPK Ref Val %REC LowLimit HighLimit RPD Ref Val 

15.0 
50.0 

1.00 33.33 o 

TestCode: NWTPHDX_S Units: mg/Kg 

TestNo: NWTPH-Dx 

PQL SPKvalue SPK Ref Val 

15.0 167.6 a 
50.0 167.6 0 

106 

%REC 

99.4 
114 

TestCode: NWTPHDX_S Units: mg/Kg-dry 

TestNa: NWTPH-Dx 

PQL SPKvalue SPK Ref Val %REC 

17.3 0 0 

57.8 a 0 

TestCode: NWTPHDX_S Units: mg/Kg-dry 

TestNo: NWTPH-Dx 

0 

0 

50 150 o 

Prep Date: 11/8/2004 

Analysis Date: 11/10/2004 

LowLimit HighLimit RPD Ref Val 

76.3 122 0 
69.9 127 0 

Prep Date: 11/8/2004 

Analysis Date: 11/11/2004 

LowLimit HighLimit RPD Ref Val 

a 0 

0 0 

Prep Date: 11/8/2004 

Analysis Date: 11/11/2004 

0 

118.6 

PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val 

Run ID: GC-M_041110C 

SeqNo: 291760 

o/oRP!J RPDUmit 

o 

RunlD: GC-M_041111C 

SeqNo: 292174 

O/oRP!J RPDUmit 

0 

RunlD: GC-M_041110C 

SeqNo: 291761 

%RPD RPDUmit 

0 
0 

RunlD: GC-M_041111C 

SeqNo: 292182 

o/oRP!J RPDUmit 

0 20 

0 20 

RunlD: GC-M_041111C 

SeqNo: 292183 

o/oRP!J RPDUmit 

Qual 

Qual 

Qual 

Qual 

Qual 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method B1an 
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CLIENT: 

WorkOrder: 

Time Oil Co. 

0411033 
ANALYTICALQCSUMMARYREPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: NWTPHDX_S 

Sample ID 0411033·02ADUP 

Client 10: LW040S(21·21.5) 

Analyte 

Diesel 

lube Oil 

Sample ID CCV 

Client ID: ZZZZZ 

Analyte 

Diesel 

lubeOil 

Sample ID CCV 

Client 10: ZZZZZ 

Analyte 

Diesel 

lube Oil 

Sample ID CCV 

Client 10: ZZZZZ 

Analyte 

Diesel 

Lube Oil 

Sample ID CCV 

Client 10: ZZZZZ 

Analyte 

Diesel 
lube Oil 

SampType: DUP 

Batch ID: 12222 

Result 

ND 

ND 

SampType: CCV 

Batch 10: 12222 

Result 

343.6 

352.2 

SampType: CCV 

Batch 10: 12222 

Result 

346 

341.2 

SampType: CCV 

Batch ID: 12222 

Result 

346 

341.2 

SampType: CCV 

Batch ID: 12222 

Result 

345 

342.1 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCade: NWTPHDX_S Units: mg/Kg·dry 

TestNa: NWTPH·Dx 

Prep Date: 11/8/2004 

Analysis Date: 11/11/2004 

PQL 

17.4 

57.9 

SPKvalue SPK Ref Val 

o 
o 

o 
o 

TestCade: NWTPHDX_S Units: mg/Kg 

TestNa: NWTPH·Dx 

PQl 

15.0 

50.0 

SPK value SPK Ref Val 

334 

333.3 

o 
o 

TestCode: NWTPHDX_S Units: mg/Kg 

TestNo: NWTPH·Dx 

PQl 

15.0 

50.0 

SPK value SPK Ref Val 

334 

333.3 

o 
o 

TestCode: NWTPHDX_S Units: mg/Kg 

TestNo: NWTPH·Dx 

PQl 

15.0 

50.0 

SPK value SPK Ref Val 

334 

333.3 

o 
o 

TestCode: NWTPHDX_S Units: mg/Kg 

'TestNa: NWTPH·Dx 

PQl 

15.0 

50.0 

SPK value SPK Ref Val 

334 0 
333.3 0 

'YoREC LawLimit HighLimit RPD Ref Val 

o 
o 

o 
o 

Prep Date: 

o 
o 

AnalysisDate: 11/10/2004 

o 
o 

%REC lowLimit HighLimit RPD Ref Val 

103 

106 

85 

85 

PrepOate: 

115 

115 

AnalysisDate: 11/10/2004 

o 
o 

%REC lowLimit HighLimit RPD Ref Val 

104 

102 

85 

85 

Prep Date: 

115 

115 

AnalysisDate: 11/11/2004 

o 
o 

%REC lowLimit HighLimit RPD Ref Val 

104 

102 

85 

85 

Prep Date: 

115 

115 

AnalysisDate: 11/11/2004 

o 
o 

o/oREC lowLimit HighLimit RPD Ref Val 

103 85 115 0 

103 85 115 0 

RunlD: GC·M_041111C 

SeqNo: 292183 

%RPD RPDUmit 

o 
o 

20 

20 

RunlD: GC·M_041110C 

SeqNo: 291762 

%RPD RPOUmit 

o 
o 

RunlD: GC·M_041110C 

SeqNo: 291777 

%RPD RPOUmrr 

o 
o 

RunlD: GC·M_041111C 

SeqNo: 292175 

%RPD RPOUmit 

o 
o 

RunlD: GC·M 041111C 
- . 

SeqNo: 292184 

%RPD RPDUmit 

o 
o 

Qual 

Qual 

Qual 

Qual 

Qual 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analvte detected in the associated :v!ethod Blan 
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CLIENT: 

WorkOrdcr: 

Time Oil Co. 

0411033 
ANALYTICALQCSUMMARYREPORl 

Project: NW Tenninal Additional Well Install Phase III TestCode: NWTPHGX_S 

Sample 10 MBLK SampType: MBLK 

Client 10: ZZZZZ Batch 10: 12195 

Analyte Result 

Gasoline NO 

Surr:4-Bromofluorobenzene 9504 

Sample 10 MBLK SampType: MBLK 

Client 10: ZZZZZ Batch 10: 12195 

Analyte Result 

Gasoline 3.36 

Surr:4-Bromofluorobenzene 109.1 

Sample 10 LeS SampType: LCS 

Client 10: ZZZZZ Batch 10: 12195 

Analyte Result 

Gasoline 34.99 

Sample 10 0411028-01ADUP SampType: DUP 

Client 10: ZZZZZ Batch 10: 12195 

Analyte Result 

Gasoline NO 

Sample 10 0411033-07ADUP SampType: DUP 

Client 10: LW039D (5-6) Batch 10: 12195 

Analyte Result 

Gasoline NO 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: NWTPHGX_S Units: mg/Kg 

TestNo: NWTPH-Gx 

PQL 

2.50 

1.00 

SPKvalue SPK Ref Val 

100 o 

TestCode: NWTPHGX_S Units: mg/Kg 

TestNo: NWTPH-Gx 

PQL 

2.50 

1.00 

SPK value SPK Ref Val 

100 o 

TestCode: NWTPHGX_S Units: mg/Kg 

TestNo: NWTPH-Gx 

PQL SPKvalue SPK Ref Val 

2.50 30 0 

Prep Date: 11/4/2004 

Analysis Date: 11/4/2004 

%REC LowLimit HighLimit RPD Ref Val 

95 50 150 

Prep Date: 11/4/2004 

AnalysisDate: 11/5/2004 

o 

%REC LowLimit HighUmit RPD Ref Val 

109 50 150 

Prep Date: 11/4/2004 

AnalysisDate: 11/4/2004 

o 

%REC LowLimit HighUmit RPD Ref Val 

117 53.5 121 0 

TestCode: NWTPHGX_S Units: mg/Kg-dry 

TestNo: NWTPH-Gx 

Prep Date: 11/4/2004 

AnalysisDate: 11/4/2004 

PQL SPK value SPK Ref Val %REC LowLimit HighUmit RPD Ref Val 

3.10 o o o o o o 

TestCode: NWTPHGX_S Units: mg/Kg-dry 

TestNo: NWTPH-Gx 

Prep Date: 11/4/2004 

Analysis Date: 11/5/2004 

PQL SPK value SPK Ref Val %REC LowLimit HighUmit RPD Ref Val 

3.36 o 0 o 0 0 0 

Run 10: GC-H_041104A 

Seq No: 290025 

%RPD RPDUmit 

0 

Run 10: GC-L041105A 

Seq No: 290553 

%RPD RPDUmit 

0 

Run 10: GC-H_041104A 

SeqNo: 290026 

%RPD RPDUmit 

0 

Run 10: GC-H_041104A 

Seq No: 290034 

%RPD RPDUmit 

0 20 

Run 10: GC-I_041105A 

SeqNo: 290563 

%RPD RPDUmit 

0 20 

Qual 

Qual 

Qual 

Qual 

Qual 

S - Spike Recovery outside accepted recovery limits 

R - RPO outside accepted recovery limits 

B - Analvte detected in the associated Method Blan 

Page 17 ofl8 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
W 
-...J 
(J) 
ex> 

CLIENT: TimeOilCo. ANAL YTICAL QC SUMMARY REPORl 
WorkOrder: 0411033 

Project: NW Tenninal Additional Well Install Phase III TestCode: NWTPHGX_S 

Sample ID CCV SampType: CCV 

ClientlD: ZZZZZ Batch ID: 12195 

Analyte Result 

Gasoline 3278 

Sample ID CCV SampType: CCV 

ClientlD: ZZZZZ Batch ID: 12195 

Analyte Result 

Gasoline 2838 

Sample ID CCV SampType: CCV 

ClientlD: ZZZZZ Batch ID: 12195 

Analyte Result 

Gasoline 2474 

Sample ID CCV SampType: CCV 

ClientlD: ZZZZZ Batch ID: 12195 

Analyte Result 

Gasoline 2385 

Oualifiers: NO - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

TestCode: NWTPHGX_S Units: mg/Kg Prep Date: RunlD: GC-H_041104A 

TestNo: NWTPH-Gx Analysis Date: 11/4/2004 SeqNo: 290027 

PQL SPKvalue SPK Ref Val %REC LowLimit HighUmit RPD Ref Val %RPD RPDUmit Qual 

2.50 3000 0 109 80 120 0 0 

TestCode: NWTPHGX_S Units: mg/Kg Prep Date: RunlD: GC-H_041104A 

T estNo: NWTPH-Gx Analysis Date: 11/4/2004 SeqNo: 290035 

PQL SPKvalue SPK Ref Val %REC LowLimit HighUmit RPD Ref Val %RPD RPDUmit Qual 

2.50 2500 0 114 80 120 0 0 

TestCode: NWTPHGX_S Units: mg/Kg Prep Date: RunlD: GC-I_041105A 

T estNo: NWTPH-Gx AnalysisDate: 11/5/2004 SeqNo: 290555 

PQL SPKvalue SPK Ref Val %REC LowLimit HighUmit RPD Ref Val %RPD RPDUmit Qual 

2.50 2500 0 99 80 120 0 0 B 

TestCode: NWTPHGX_S Units: mg/Kg Prep Date: RunlD: GC-L 0411 05A 

TestNo: NWTPH-Gx AnalysisDate: 11/5/2004 Seq No: 290564 

PQL SPKvalue SPK Ref Val %REC LowLimit HighUmit RPD Ref Val %RPD RPDUmit Qual 

2.50 2500 0 95.4 80 120 0 0 B 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

S - Analyte detected in the associated Method Sian 

Page/BoflB 



KEY TO FLAGS 

A This sample contains a Gasoline Range Organic not identified as a specific hydrocarbon product. The result was quantified 
against gasoline calibration standards 

Al This sample contains a Diesel Range Organic not identified as a specific hydrocarbon product. The result was quantified 
against diesel calibration standards. 

A2 This sample contains a Lube Oil Range Organic not identified as a specific hydrocarbon product. The result was quantified 
against a luhe oil calibration standard. 

A3 The result was determined to be Non-Detect based on hydrocarbon pattern recognition. The product was carry-over from 
another hydrocarbon type. 

B The blank exhibited a positive result great than the reporting limit for this compound. 

CN See Case Narrative. 

CR Result for this analyte maybe biased due to interferences. 

D Result is based from a dilution. 

E Result exceeds the calibration range for this compound. The result should be considered as estimate. 

F The positive result for this hydrocarbon is due to single component contamination. The product does not match any 
hydrocarbon in the fuels library. 

G Result may be biased high due to biogenic interferences. Clean up is recommended. 

H Sample was analyzed outside recommended hold time. 

J The re,ult for this analyte is between the MFL and the PQL and should be considered as estimated concentration. 

K Dicsel result is biased high due to amount of Oil contained in the sample. 

L Diesel result is biased high due to amount of Gasoline contained in thc sample. 

MOil rcsult is biased high due to amount of Diesel contained in the sample. 

MC Sample concentration is greater than 4x the spiked value, the spiked value is considered insignificant. 

MI Result is outside control limits due to matrix interference. 

MSA Value determined by Method of Standard Addition. 

o Laboratory Control Standard (LCS) exceeded laboratory control limits, but meets CCV criteria. Data meets EPA 
requirements. 

P Detection levels of Methylene Chloride may be laboratory contamination, due to previous analysis or background levels. 

Q Detection levels elevated due to sample matrix. 

R RPD control limits were exceeded. 

RF Duplicate failed due to result being at or near the method-rep0l1ing limit. 

s Recovery is outside control limits. 

SC Closing CCV exceeded high recovery control limits, but associated samples are non-detect. Data meets EPA requirements. 

* The result for this parameter was greater that the maximum contaminant level of the TCLP regulatory limit. 

BZT0104(e)023769 



~~ Specialty Analytical 
------ ---- 19761 S.W. 95th Place 

Tualatin, OR 97062 
(503) 612-9007 

Fax (503) 612-8572 
1 (877) 612-9007 / 

~~ 
~~ 

December 01, 2004 

Mark Chandler 
Time Oil Co. 
2737 West Commodore Way 

Seattle, WA 98199-1257 

TEL: (206) 285-2400 
FAX (206) 285-7833 

RE: NW TenninallWell Replacement-231 001 

Dear Mark Chandler: 

DEC - 9 2004 

Order No.: 0411117 

Specialty Analytical received 1 sample on 11119/2004 for the analyses presented in the 
following report. 

There were no problems with the analysis and all data for associated QC met EPA or laboratory 
specifications except where noted in the Case Narrative, or as qualified with flags. Results 
apply only to the samples analyzed. Without approval of the laboratory, the reproduction of this 
report is only permitted in its entirety. 

If you have any questions regarding these tests, please feel free to call. 

Sincerely, 

~L-
Ned Engleson 

Project Manager 

cc: 
Terry McGoorty @ Landau Associates 

SPecialty Analytical, An Oregon Corporation 

BZT0104(e)023770 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
1'0 
W 
-...J 
-...J 
-->. 

~eattle (Edmonds) (425) 778-0907 
o Tacoma (253) 926-2493 

o Spokane (509) 327-9737 

L-i'll,/ /-r 
Date f1lt~0 
Page I of -/-6 11'- ~ I A. LANDAU fl Portland (Tigard) (503) 443-6010 
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Specialty Analytical 

Lab Order: 

Client: 

Project: 

Sample ID 

0411117-0IA 

0411117 

Time Oil Co. 

NWTerminallW ell Replacement-

Client Sample ID Collection Date 

LW004DR(14.5-15) 1 1118/2004 10:45:00AM 

14-Dec-04 

DATESREPORT 

Matrix TestName TCLP Date Prep Date AnalysisDa 

Soil Semi-Volatile Compounds- Acid Fraction 11/23/2004 111291200' 
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Specialty Analytical 

CLIENT: Time Oil Co. 

Project: NW Terminal/Well Replacement-231001 

Lab ID: 0411117-01 

Client Sample ID: LW004DR (14.5-15) 

Date: OJ-Dec-04 

Lab Order: 0411117 

Collection Date: 11118/2004 10:45:00 AM 

Matrix: SOIL 

Analyses Result Limit Qual Units DF Date Analyzed 

SEMI-VOLATILE COMPOUNDS- ACID FRACTION 
Pentachlorophenol 

Surr: 2,4,6-Tribromophenol 

ND 

73.7 

E8270B-AF 
333 

57.8-119 

iJg/Kg 

%REC 

Analyst: bda 
11/29/2004 12:02:00 PM 

11/29/2004 12:02:00 PM 

Page 1 of 1 

BZT0104(e)023773 



OJ 
N 
---I o 
-->. 

o 
.j::>,. 

...-... 
CD 

"-'" 
o 
1'0 
W 
-...J 
-...J 
.j::>,. 

Specialty Analytical 

CLIENT: Time Oil Co. 

Work Order: 
Project: 

0411117 

NWTenninallWellReplacement-231 001 

SamplelD MB-12326 SampType: MBLK 

ClientlD: ZZZZZ Batch ID: 12326 

Analyte Result 

Pentachlorophenol ND 

Surr:2,4, 6-Tribromophenol 2250 

SamplelD LCS-12326 SampType: LCS 

ClientlD: ZZZZZ Batch ID: 12326 

Analyte Result 

Pentachlorophenol 942.3 

Sample ID 0411117-01AMS SampType: MS 

ClientlD: LW004DR(14.5-15) Batch ID: 12326 

Analyte Result 

Pentachlorophenol 929 

SamplelD 0411117-01AMSD SampType: MSD 

ClientlD: LW004DR(14.5-15) Batch ID: 12326 

Analyte 

Pentachlorophenol 

Sample ID CCV-12326 

Client ID: ZZZZZ 

Analyte 

Pentachlorophenol 

Result 

947.3 

SampType: CCV 

Batch ID: 12326 

Result 

1427 

TestCode: 8270AF_S 

TestNo: E8270B-AF 

Units: iJg/Kg 

PQL SPKvalue SPK Ref Val 

333 

o 3333 o 

TestCode: 8270AF_S 

TestNo: E8270B-AF 

Units: iJg/Kg 

PQL SPKvalue SPK Ref Val 

333 1667 o 

TestCode: 8270AF_S 

TestNo: E8270B-AF 

Units: iJg/Kg 

PQL SPKvalue SPK Ref Val 

333 1667 48.33 

TestCode: 8270AF _S Units: iJg/Kg 

TestNo: E8270B-AF 

PQL SPKvalue SPK Ref Val 

333 1667 48.33 

TestCode: 8270AF _S Units: IJg/Kg 

TestNo: E8270B-AF 

PQL SPK value SPK Ref Val 

333 1667 0 

Date: OJ-Dec-04 

ANALYTICAL QC SUMMARYREPORI 

TestCode: 8270AF_S 

Prep Date: 11/23/2004 

Analysis Date: 11/29/2004 

RunlD: 5973G_041129A 

Seq No: 295083 

%REC LowLimit HighLimit RPD Ref Val %RRJ RPDUmit Qual 

67.5 57.8 119 0 0 

Prep Date: 11/23/2004 RunlD: 5973G_041129A 

Analysis Date: 11/29/2004 Seq No: 295084 

%REC LowLimit HighUmit RPD Ref Val "IoRPD RPDUmit Qual 

56.5 46.8 120 0 0 

Prep Date: 11/23/2004 RunlD: 5973G_041129A 

Analysis Date: 11/29/2004 Seq No: 295086 

%REC LowLimit HighUmit RPD Ref Val "IoRPD RPDUmit Qual 

52.8 36.6 112 0 0 

Prep Date: 11/23/2004 RunlD: 5973G_041129A 

Analysis Date: 11/29/2004 Seq No: 295087 

%REC LowLimit HighUmit RPD Ref Val "IoRPD RPDUmit Qual 

53.9 36.6 112 929 1.95 20 

Prep Date: RunlD: 5973G_041129A 

Analysis Date: 11/29/2004 Seq No: 295082 

%REC LowLimit HighUmit RPD Ref Val "IoRPD RPDUmit Qual 

85.6 80 120 0 0 

Oualifiers: ND - Not Detected at the Reporting Limit 

J - Analytc detected below quantitation limits 

S - Spike Recovery outside accepted recovcry limits 

R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blan 
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APPENDIX H 

Electronic Cumulative Detected Groundwater Data 
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